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INTRODUCTION 


Owing lo the peculiar nature and demands of naval 
warfare, but few dispatches, corresponding to those de- 
scribing the work and achievements of our great armies, 
were issued during Llie progress of the war. In a formei 
volume I attempted to supply this defect in the historical 
records, which will be available for future generations, so 
far as the Grand Fleet was concerned, during my period 
as its Commander-in-Chief. The present volume, which 
was commenced and nearly completed in 1918 , was to 
have been published at the same time. My departure 
on a Naval mission early in 3919 prevented me, however, 
from putting the finishing touches to the manuscript until 
my return this spring. 

I hesitated as to the publication of this portion of what 
is in effect one complete narrative, but eventually decided 
not to depart from my original purpose. There is some 
reason lo believe that the account of the work of the Grand 
Fleet gave the nation a fuller conception of the services 
which the officers and men of that force rendered in cir- 
cumstances which were necessarily not easily appreciated 
by landsmen. 

This second volume, dealing with the defeat of the 
enemy’s submarine campaign, the gravest peril which ever 
threatened the population of this country, as well as of 
the whole Empire, may not be unwelcome as a statement 
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of facts. They have been seL down in order that the 
sequence and significance of events may be understood, 
and thal the nation may appreciate the debt which it 
owes, in particular, to the seamen of the Itoyal Navy and 
the Mercantile Marine, who kept the seas during the 
unforgettable days of the intensive campaign. 

This book, therefore, gives the outline of the work 
accomplished by the Navy in combating the unrestricted 
submarine warfare instituted by Lhe Central Powers in 
February, 1917. It would have been a labour of love to 
tell at greater length and in more detail how the 
menace was gradually overcome by the gallantry, endur- 
ance and strenuous work of those serving afloat in ships 
flying the White or the lied Knsigns, but I had not the 
necessary materials at my disposal for such an exhaustive 
record. 

The volume is consequently largely concerned with 
the successive steps taken at Lhe Admiralty to deal with 
a situation which was always serious, and which at times 
assumed a very grave aspect. The ultimate result of all 
Naval warfare must naturally rest with those who are 
serving afloat, but it is only just to the Naval officers and 
others who did such fine work at the Admiralty in 
preparing for the sea effort, that their share in the 
Navy’s final triumph should be known. The writing of 
this book appeared also to be the only way in which I could 
show my keen appreciation of Lhe loyalty and devotiou to 
duty of the Naval Staff, of the many clever, ingenious 
and audacious schemes developed and carried through for 
the destruction of submarines and the safeguarding of 
ocean-borne trade, and of the skilful organization which 
brought into being, and managed with such success, that 
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great network of convoys by winch the sea communica- 
tions of the Allies were kept open. The volume shows 
how the officers who accompanied me to the Admiralty 
from the Grand Fleet at the end of 1910, in association 
with those already serving in Whitehall and others who 
joined in 1917, with the necessary and valuable assistance 
of our comrades of the Mercantile Marine, gradually pro- 
duced the measures by which the Sea Service conquered 
the gravest danger which has ever faced the Empire. 

There were at times inevitable set-backs as the enemy 
gained experience of our methods, and new ones had then 
to be devised, and we were always most seriously handi- 
capped by the sLrain imposed upon the Fleet by our 
numerous military and other commitments overseas, and 
by the difficulty of obtaining supplies of material, owing 
to the pre-occupation of our industries in meeting the 
needs of our Armies in equipment and munitions ; but, 
generally speaking, it may be said that in April, 1917, 
the losses reached their maximum, and that from Lhe fol- 
lowing month and onwardvS the battle was being slowly 
but gradually won. By the end of the year it was becom- 
ing apparent that success was assured. 

The volume describes the changes carried out in the 
Admiralty Staff organization; the position of affairs in 
regard to submarine warfare in the early part of 1917 ; 
and the numerous anti-submarine measures which jvere 
devised and brought into operation during the year. 
The introduction and working of the convoy system is 
also dealt with. The entry of the United Slates of 
America into the war marked the opening of a new phase 
of the operations by sea, and it has been a pleasure to 
give particulars of our cordial co-operation with the 
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United States Navy. The splendid work of the patrol 
craft aud minesweepers is described all loo brielly, and I 
have had to be content to give only a brief summary of 
the great services of the Dover and Harwich forces. 

Finally, an effort, has been made to suggest the range 
and character of the work of the Production Departments 
at the Admiralty. Tt is impossible to tell this part of the 
story without conveying some suggestion of criticism since 
the output never satisfied our requirements. I have en- 
deavoured also to indicate where it seemed to me that 
changes in organization were noL justified by results, so 
that in future years we may benefit by the experience 
gained. But I would not like it to be thought that I did 
not, and do not, realize the difficulties which handicapped 
production, or that I did not appreciate to the full the 
work done by all concerned. 

It is unfortunate that attempts to draw' attention to 
the lessons taught us by the war are regarded by many 
people cilhcr as complaints of lack of devotion to the 
country’s interests on the part of some, or as criticisms 
of others who, in the years before the war or during the 
war, were responsible for the administration of the Navy. 
In anticipation of such an attitude, I wish to state em- 
phatically that, where mention is made of apparent 
shortcomings or of action which, judged by results, did 
not seem to meet a particular situation, this is done solely 
in order that on any future occasion of a similar character 
— and may the day be long postponed— the nation may 
profit by experience. 

Those .who arc inclined to indulge in criticism should 
ever bear in mind that the Navy was faced with problems 
which were never foreseen, and could not have been fore- 
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seen, by anyone in this country. Who, for instance, 
would have ever had the temerity to predict that the 
Navy, confronted by the second greatest Naval Power in 
the world, would be called upon to maintain free com- 
munications across the Channel for many months until 
the months became years, in face of the naval forces of 
the enemy established on the Belgian coast, passing 
millions of men across in safety, as well as vast quantities 
of stores and munitions? Who would have prophesied 
that the Navy would have to safeguard the passage of 
hundreds of thousands ol! troops from the Dominions to 
Europe, as well as the movement of tens of thousands of 
labourers from China and elsewhere? Or who, moreover, 
would have been believed had he stated that the Navy 
would be required to keep open the sea communications 
of huge armies in Macedonia, Egypt, Palestine, Meso- 
potamia and East Africa, against attack by surface vessels, 
submarines and mines, whilst at the same time protecting 
the merchant shipping of ourselves, our Allies, and 
neutral Powers against similar perils, and assisting to 
ensure the safety of the troops of the United States when 
they, in due course, were brought across the Atlantic? 
Compare those varied tasks with the comparatively modest 
duties which in pre-war days were generally assigned to 
the Navy, and it will be seen how much there may be to 
learn of the lessons of experience, and how sparing we 
should be of criticism. Wisdom distilled from events 
which were unforeseeable should find expression not in 
criticisms of those who did their duty to the best of their 
ability, but in the taking of wise precautions for the 
future. 

Tuttle mention is made in this volume of the wori r of 
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the Grand Fleet during the year 1017, but, although that 
Fleet had no opportunity of showing its fighting power, it 
must never be forgotten that without the Grand Fleet, 
under the distinguished offioer who succeeded me as 
Commandev-in-Chicf at the end of 191(5, all effort would 
have been of no avail, since every operation by sea, as well 
as by land, was carried out under the sure protecting shield 
of that Fleet, which the enemy could not face. 

t am conscious of many shortcomings in the book, 
but it may prove of interest to those who desire to know 
something of the measures which gradually wore down 
the German submarine effort, and, at any rate, it is the 
only record likely to be available in Lho near future of the 
work of fighting the submarines in 1917. 


June, 1920 . 
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The Crisis of the Naval War 


CHAPTER I 

ADMIRALTY ORGANIZATION ; THE CHANGES IN 1917 

It is perhaps as well that the nation generally remained 
to a great extent unconscious of the extreme gravity ol‘ 
the situation which developed during the Great War, when 
the Germans were sinking an increasing volume of mer- 
chant tonnage week by week. The people of this country 
as a whole rose superior to runny disheartening events and 
never lost their sure belief in final victory, but full know- 
ledge of the supreme crisis in our history might have 
tended to undermine in some quarters that confidence in 
victory which it was essential should he maintained, and, 
in any event, the facts could not be disclosed .without 
benefiting the enemy. But the position at times was 
undoubtedly extremely serious. 

At the opening of the war we possessed approxi- 
mately half the merchant tonnage of the world, but 
experience during the early part of the struggle revealed 
that wc had not a single ship too many for the 
great and increasing oversea military liabilities .which we 
were steadily incurring, over and above the responsibility 
of bringing to these shores the greater part of the food for 
a population of forty-five million people, as well as nearly 
all the raw materials which were essential for the manufac- 
ture of munitions. The whole of our .war efforts, ashore 

B 
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as well as afloat, depended (list and last on an adequate 
volume of merchant shipping. 

It is small wonder, therefore, that those who watched 
from day to day the increasing loll which l ho enemy look 
of ihc country’s sea-carrying power, were sometimes filled 
wilh deep concern for the future. Parliculaily was this 
llio case during the eaily monlhs of umcslricled sulmiaiinc 
waifarc in JO 17. For if the menace had not been 
mastered to a considerable extent, and Hint speedily, nol 
only would the victory of the Allies have been impended, 
bul this country would have been brought face lo fact 1 with 
conditions approaching starvation. In pre-war days l lie 
possibility of these islands being blockaded was frequently 
discussed ; but during the dark days of the unrestricted 
submarine campaign there was ample excuse for l hose 
with imagination Lo picture the implication of evcnls 
which wcic happening from week lo week. The 
memories of those days are already becoming somewhat 
dim, and as a matter of hislory and a guide lo the future, 
it is perhaps well that some account should be given, how- 
ever inadequate, of the dangers which confronted the 
country and of the means which were adopted Lo avert the 
worst consequences of the enemy’s campaign 'without 
ceasing Lo exert llie increasing pressure of our sea power 
upon his fighting efficiency, and .without diminishing our 
military efforts overseas. 

The latter points were of great, importance. It was 
always necessary lo keep the Grand Fleet at a strength 
that would ensure its instant readiness to move in waters 
which might be infested by submarines in large numbers 
should the Germans decide upon some operation by the 
High Sea Fleet. The possibility of action between the 
fleets necessitated the maintenance of very strong 
destroyer forces with the Grand Fleet, 
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Similarly our oversea military expeditions, with the 
consequent large number of merchant ships in use as 
transports or supply ships, required a considerable force 
of deslroycrs and other small craft. These commitments 
greatly reduced the means at our disposal for dealing with 
the hostile submarines that were attempting to prevent 
the import of food and raw materials into the country. 

Readers of books, and particularly books dealing with 
war, show a natural avidity for what may be described as 
the human side of a contest as well as for the dramatic 
events. But, whether i{ be prosecuted by sea or by land, 
war is largely a matter of efficient and adequate organiza- 
tion. IL is a common saying that we muddle through 
our wars, bul we could not afford to muddle in face of 
the threat which the enemy’s unrestricted submarine 
campaign represented. It is impossible, therefore, to 
approach the history of the successful efforts made by sea 
to overcome this menace without describing in some detail 
the work of organization which was carried out at the 
Admiralty in order to enable the Fleet to fulfil its new 
mission. In effect those responsible for the naval policy 
of the country conducted two wars simultaneously, the 
one on the surface, and the other under the surface. The 
strategy, tactics and weapons which .were appropriate to 
the former, were to a large extent useless in the contest 
against mines and submarines which the enemy employed 
with the utmost persistency and no little ingenuity. Even 
in the Russo-Japanese war, where the mine was little used, 
it exerted a marked influence on the course of the war ; 
the Germans based their hopes of victory in the early days 
of the struggle entirely on a war of attrition, waged against 
men-of-war, as well as merchant ships. The submarine, 
which was thrown into the struggle in increasing numbers, 
represented an entirely new development, for the sub- 
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marine is a vessel which can travel unseen beneath the 
water anti, while still unseen, except For a possible momen- 
tary glimpse of a few inches of periscope, can launch a 
torpedo at long or short range and with deadly accuracy. 
In these circumstances it became imperative to organize 
the .Admiralty administration to meet new needs, and to 
press into the service of the central administration a large 
number of officers charged with the sole duty of studying 
the new forms of warfare which the enemy had adopted 
and of evolving with scientific assistance novel methods of 
defeating his tactics. 

Whilst the enemy’s campaign againsl merchant 
shipping always gave rise to anxiely, there were certain 
periods of greatly increased activity. During the summer 
months of 191G the losses from submarine attack and 
from submarine-laid mines were comparatively slight, and, 
in fact, less than during the latter half of 1915, but in the 
autumn of 191(5 they assumed very serious proportions. 
This will be seen by reference to the following table, which 
gives the monthly losses in British, neutral and Allied 
mercantile gross tonnage from submarine and mine attack 
alone for the months of May to November inclusive : 

May ... 122,708 September... 229,(587 

June ... 111,719 October ... 3/52,902 

July ... 1 10,7/57 November... 327,2-1.5 

August ... 100,077 

Another disturbing feature was the knowledge that we 
were not sinking enemy submarines at any appreciable 
rate, whilst we knew that the Germans had under con- 
struction a very large number of these vessels, and that 
they were thus rapidly adding to their fleet. It was a 
matter also of common knowledge that our output of 
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new merchant ships was exceedingly small, and I, in 
common with others, had urged a policy of greatly 
increased mercantile ship construction. These facts, 
combined wilh the knowledge that our reserves of food 
and essential raw materials for war purposes were very 
low, led me, when commanding the Grand Fleet, to the 
inevitable conclusion that it was essential to concentrate 
all our naval efforts so far as possible on the submarine 
menace, and to adopt the most energetic measures for the 
protection of our sea communications and the destruction 
ot‘ the enemy's submarines. Although it was not easy 
to sec Llic exact means by which this could be achieved, it 
appeared necessary as a first step to form an organization 
having as its sole duty the study of the question, com- 
prising such officers as would be most likely to deal 
effectively with the problem, supported by the necessary 
authority to push forward their ideas. Another necessity 
was the rapid production of such material as was found 
to he required for anti-submarine measures. 

With these ideas in my mind I had written letters 
to the Admiralty on the subject, and was summoned to 
a conference in London on November 1 by Mr. Balfour, 
the First Lord, The whole question of the submarine war- 
fare was fully discussed with Mr. Balfour and Sir Henry 
Jackson (then First Sea Lord) during the two days spent in 
London. I had at that time formed and expressed the view 
that there was very little probability of the High Sea Fleet 
putting to sea again to risk a Fleet action until the new 
submarine campaign had been given a thorough trial. 
With the High Sea Fleet in being ” we could not afford 
to deplete the Grand Fleet of destroyers, which could 
under other conditions be employed in anti-submarine 
work, and therefore the probable German strategy in these 
circumstances was to keep the Fleet “ in being.” At 
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the same time the situation appeared so serious that T 
went so iar as to suggest that one Grand Fleet flotilla 
of destroyers might under certain conditions he withdrawn 
for anti-submarine duties in southern waters. 

The misgivings which t entertained wue, of course, 
shared by all those in authority who were acquainted with 
the facts of the case, including the Board of Admiralty. 

On November 24 Mr. Balfour telcgiaphed offering 
me the post of First Sea Ford, and in the event of 
acceptance requesting me to meet him in Ldinbmgh lo 
discuss matters. After consultation with Sir Charles 
Madden, my Chief of Staff, I replied that I was prepared 
Lo do what was considered best for the Service. 

During ihe conference with Mr. Balfour in Edin- 
burgh on November 27, 1910, and after I had agreed 
to go to the Admiralty, he informed me of the consequent 
changes which he proposed to make in flag officers’ appoint- 
ments in the Grand Fleet. AmongsL the changes he 
included Admiral Sir Cecil Burney, who would be relieved 
of his post as second in command of the Grand Fleet 
and commander of the 1st Battle Squadron, as lie had 
practically completed 1 his term of two years in command. 
I thereupon asked that he might be ofEercd the post of 
Second Sea Lord, and that Commodore Lionel Halsey, 
who had been serving as Captain of flic Fleet, might 
ibe offered that of Fourth Sea Lord. In my view it 
was very desirable that an officer with the great 
experience in command possessed by Sir Cecil Burney 
should occupy the position of Second Sea Lord under 
the conditions which exi sited, and that one who had 
served afloat during Lhc war in both an executive and 
administrative capacity should become Fourth Sea Lord. 
I also informed Mr. Balfour of my desire lo form an 
Anti-Submarine Division of the War Staff at the 
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Admiralty, and asked lliat Rear-Admiral A. L. Duff, 
C.B., should he offered the post of Director of the 
Division, with Caplain F. C. Drcyer, C.B., my Flag 
Captain in the Iron Duke, as his assistant. 

All Lhese appointments were made. 

Although I arrived in London on November 29, I 
did not actually take office as FirsL Sea Lord until 
December 5, owing to an attack of influenza. On that 
day I relieved Sir Henry Jackson, but only held office 
under Mr. Balfour for two or three days, as the change 
of Government took place just at this period, and Sir 
Edward Carson came to the Admiralty in place oP Mr. 
Balfour. 

This hook is intended to record facts, and not to 
touch upon personal matters, but I cannot forbear to 
mention the extreme cordiality of Sir Edward Carson’s 
relations .with the Board in general and myself in 
particular. His devotion to the naval service was obvious 
to all, and in him the Navy possessed indeed a true and 
a powerful friend. 

The earliest conversations between the First Lord 
and myself had relation to the submarine menace, and 
Sir Edward Carson threw himself wholeheartedly into 
the work. This was before the days of the unrestricted 
submarine campaign, and although ships were frequently 
torpedoed, very large numbers were still being sunk by 
gun-fire. The torpedo did not come into general use 
until 'March, 1917. 

One of the most pressing needs of this period of attack 
by gun-fire was consequently a great increase in the 
number of guns for use in defensively armed merchant 
vessels, and here Sir Edward Carson’s assistance was of 
great value. lie fully realized the urgent necessities of the 
case, and was constant in his efforts to procure the neces- 
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-aiy gum. The work carried out in this conneclion is 
given in. detail in Chapter Itl (p. 08). 

Dining Sir Md ward's tenure of ofliec the* reorganiza- 
tion of the Na\ al Staff was taken in hand. Changes from 
which great benefit resulted were effected in the Staff 
organization. Sir Edward very quickly saw Live necessity 
for a considerable strengthening of the Staff. In addition 
to the newly formed and rapidly expanding Anti-Sub- 
marine Division of the Naval Staff, be realized that the 
Operations Division also needed increased strength, and 
that it, was essential to relieve the First Sen Ford of the 
mass of administialive work falling upon his shoulders, 
which had unfortunately been greatly magnified by the 
circumstances already described. 

It is as well at this point to describe the conditions 
in regard to Stuff organization that existed at the 
AdmiralLy at the end of 11)10, and to show how those 
conditions had been arrived at. 

Frior to 3909 there was no real Staff, nil hough lhe 
organization al lhe Admiralty included an Intelligence 
Department and a Mobilization Division. The Direeloi 
of Naval Intelligence at that time acted in an advisory 
capacity as Chief of the Staff. Indeed prior to ]901 
there were but few naval officers at the AdmiralLy 
at all beyond those in the technical departments of the 
Director of Naval Ordnance and Torpedoes and the 
members of the Board itself. The Sea Lords were even 
without Naval Assistants and depended entirely on the 
help of a secretary provided by the civilian staff at the 
Admiralty. 

In 1910 a new branch was formed termed the 
Mobilization and Movements Department under a 
Director. This branch .was a first step towards an 
Operations Division. 
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Under Mr. Churchill’s regime at Hie Admiralty in 
1911 a more regular Staff organization .was introduced 
and a Chief of the Wav Staff, acting under the First Sea 
Lord, was appointed. The organization introduced during 
his term of office is thus shown graphically : 

CHIEF OF STAFF 


Director ol Director of Director of 

Operations Division. Intelligence Division. Mobilization Division. 


In addiLion to other duties, the Mobilization Division was 
charged with the responsibility for the supply of fuel to 
the Fleet, from the Staff point of view. 

In the organization introduced in 1911 the duties of 
the Chief of the SLaff were defined as being of an 
advisory nature. He possessed no executive powers. 
Consequently all orders affecting the movements of ships 
required the approval of the First Sea Lord before issue, 
and the consequence of this over-centralization was that 
additional work was thrown on the Firsl Sea Lord. The 
resultant inconvenience was not of much account during 
peace, but became of importance in war, and as the war 
progressed the Chief of the Staff gradually exercised 
executive functions, orders which were not of the first 
importance being issued by the Staff in accordance with 
the policy approved generally by the First Sea Lord. 
The fault in the organization appeared to me to lie 
in non-recognition of the fact that the First Sea Lord 
was in reality the Chief of the Naval Staff, since he was 
charged with the responsibility for the preparation and 
readiness of the Fleet for war and for all movements. 
Another anomaly existing at the Admiralty, which was 
not altered in the 1911 reorganization of the War Staff, 
was that the orders to the Fleet .were not drafted and 
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issued by the War Staff, but by the Military Branch of 
Lhe Secretary’s Department. 

The system was only workable because the very able 
civil seivants of the Military Branch were possessed of 
wide Admiralty experience and worked in the closest co- 
operation with the naval officers. Their work was of the 
most strenuous nature and was carried out with the 
greatest devotion, but the system was manifestly wrong 
in principle. 

On the outbreak of war the necessity for placing the 
War Registry (a part of the Mililary Branch) directly 
under the Chief of the Staff became apparent, and this 
was done. 

In December, 191G, when I look up the post of First 
Sea Lord, the Admiralty War Staff was still being worked 
on the general lines of the organization introduced by 
Mr. Churchill in 1911, but it had, of course, expanded 
to a very considerable extent to meet war conditions, and 
a most important Trade Division, which dealt with all 
questions connected with the Mercantile Marine, had 
been formed at the outbreak of war under the charge of 
Captain Richard Webb. This Division, under lhat very 
able officer, had carried out work of the greatest national 
importance with marked success. 

The successive changes in the Staff organization 
carried out during the year 1917 were as follows : 

In December, 191(1, an Anti-Submarine Division of 
the Staff was formed. This Division did not, for some 
reason, appear in the Navy List as part of Lhe Staff 
organization until some months had elapsed, although it 
started work in December, 1910. The officers who 
composed the Division were shown as borne on the books 
of II.M.S. President. 

The Division relieved the Operations Division of the 
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eonlrol of all vessels, including aircral‘1, which were en- 
gaged in anti-submarine offensive and defensive work, and 
took over also the control of mine-sweeping operations. 
The Division was also charged with the duty of examining 
and perfecting all experimental devices for combating 
the submarine menace and of producing fresh schemes 
for the destruction of enemy submarines. This organiza- 
tion is open to the criticism lhal matters concerning 
operations and material came under the same head, but 
they were so closely allied at this stage that it was decayed 
advisable to accept this departure from correct Staff 
organization. The personnel of the Division came .with 
me from the Grand Fleet, and at the outset consisted of 
one flag officer — Rear-Admiral A. L. Duff, C.B. — two 
captains, four commanders, three lieutenant-commanders, 
and two engineer officers, in addition to the necessary 
clerical staff. The small staff of four officers already at 
the Admiralty engaged in anti-submarine experimental 
work, which had done much to develop this side of war- 
fare, was absorbed. The new Division worked directly 
under me, but in close touch with the then Chief of the 
War Staff, Vice-Admiral Sir Henry Oliver. 

In the early spring of 1917 the Illogical nature of the 
War Staff organization became apparent, in that it had 
no executive functions, and as the result of discussions 
between Sir Edward Carson and myself the decision was 
taken that the duties of the Naval Staff (the term decided 
upon in place of that of War Staff) should be made 
executive, and that the First Sea Lord should assume 
his correct title as Chief of the Naval Staff, as he had, 
in fact, already assumed the position. 

At the same time the operational work of the Staff 
was grouped under two heads, Ihc first mainly concerned 
with operations against the enemy’s surface vessels, and 
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the second with the protection of trade and operations 
against the enemy’s under-water warfare, whether the 
means lie employed were submarines or mines. 

The officer, Vice-Admiral Sir Henry Oliver, K.C.B., 
charged with the supervision of the first-named work was 
styled Deputy Chief of the Naval Staff (D.C.N.S.), and 
the officer connected with the second, Rear-Admiral 
A. L. Duff, C.B., was given the title of Assistant Chief 
of the Naval Staff (A.C.N.S.). 

The duties of Director of the Anti-Submarine Division 
of the Staff, hitherto carried out by Admiral Duff, were 
at this time taken over by Captain W. W. Fisher, C.B., 
who jvas brought down from the Grand Fleet for the 
purpose. Captain Drcyer, who had been Admiral Duff’s 
original assistant, had in the meantime been appointed 
Director of Naval Ordnance, and had been succeeded by 
Captain H. Walwyn, D.S.O. 

The Mine-Sweeping Division of the Staff was also 
formed, and the importance of the question of signal 
communications was recognized by forming a Signal 
Section of the Staff. 

The adoption of the title of Chief of the Naval Staff 
by the First Sea Lord necessarily made the functions of 
the Staff executive instead of advisory. 

The Staff organization at this period is shown 
graphically below. 


c. n. s. 


d. c. n. s. 


Opera- Mobilize- Signal 

tions lion Section. 

Division. Division. 


■A. c! N. S. 


Intclll- Trade Convoys Anti-Snb- Mlne- 
gence Division. Section, marine Sweeping 
Division. Division. Division. 


Homo Foreign 
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Stress was laid in a Staff memorandum issued by me 
on the fact that the various divisions were on no account 
to work in watertight compartments, but were to be in 
the closest touch .with one another. The dotted line 
connecting the D.C.N.S. and the A.C.N.S. in the graph 
was defined as indicating that there should be the fullest 
co-opcralion between the different portions of Lhe Staff. 

In the summer of 1917 the growth of the convoy 
system necessitated further expansion of the Naval Staff, 
and a Mercantile Movements Division was added. The 
duties of this division were to organize and regulate the 
movements of convoys of merchant ships. A staff of 
officers had been by this time sent abroad to Lhe ports 
from which convoys were directed to sail, and the Mer- 
cantile Movements Division, acting in close touch with 
the Ministry of Shipping, arranged Lhe assembly and 
movements of the convoys and their protection. 

The organization of Lhe portion of Lhe Staff under the 
A.C.N.S. at this stage is shown below. 


a. c. n. s. 


Director ol Dlrectoi ol Dhcctor ol Director ol 
Meicanlile Trade Anti-Sub- Mine-Sweeping 

Movements Division, marine Division. 

Division. (Captain R.N.) Division. (Captain RN.) 

(Captain R.N.) ] (Captain R,N.) | 

I Staii. | StoQ. 

[ 1 Staff. 

Convoy Movements 

Section. Section. 


The portion of the organization under the A.C.N.S. 
comprised the following numbers in December, 1917 : 

Mercantile Movements Division, 86 Officers, with a 
clerical staff. 

Trade Division, 43 Officers, with a clerical sLaff of 10 
civilians. 
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Anti-Submarine Division, 20 Officers, with a clerical 
staff. 

Mine-Sweeping Division, 8 Officers, with a clerical 
staff. 

Of this number practically the whole of the Mercantile 
Movements and Anti-Subnmrinc Divisions were added 
during the year 1917, whilst large additions ,vveve also 
made to the Trade Division, owing to the great increase 
of work. 

During the first half of the year 1917 the Operations 
Division of the Naval Staff received a much needed 
increase of strength by the appointment of additional 
officers, charged, under the Director of the Operations 
Division, with the detailed preparation of plans for opera- 
tions. Further additions to tins branch of the Staff were 
made in the latter half of the year. 

Halters were in this position with the reorganization 
of the Naval Staff in hand and working towards a definite 
conclusion when, to the intense regret of those who had 
been privileged to work with him. Sir Edward Carson 
left the Admiralty to become a member of the War 
Cabinet. 

Before leaving the subject of work at the Admiralty 
during Sir Edward Carson’s administration, mention 
should be made of the progress made in the difficult Lask 
of providing officers for the rapidly expanding Fleet. The 
large programme of small craft started in the early part 
of 1917 involved the eventual provision of a great number 
of additional officers. Admiral Sir Cecil Burney, the 
Second Sea Lord, took this matter in hand with con- 
spicuous success, and the measures which he introduced 
tided us over a period of much difficulty and made pro- 
vision for many months ahead. Sir Cecil Bumey, by 
reason of his intimate knowledge of the personnel — the 
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result of years of command afloat — -was able to settle also 
many problems relating to personnel which had been the 
cause of dissatisfaction in the pasl. 

Sir Edward Carson, on leaving the Admiralty, was 
succeeded by Sir Eric Gcddes as First Lord. Sir Eric 
had been brought into the Admiralty in May, 1917, in 
circumstances which I will describe later.* One of his 
first steps as First Lord ■which affected Admiralty 
organization was the appointment of a Deputy First Sea 
Lord. This appointment was frankly made more as a 
matter of expediency than because any real need had 
been shown for the creation of such an office. It is un- 
necessary here to enter into the circumstances which led 
to the appointment to which I saw objections, owing to 
the difficulty of fitting into the organization an officer 
hearing the title of Deputy First Sea Lord. 

Vice-Admiral Sir Rosslyn Wemyss — who had come 
to England for the purpose of conferring with the 
Admiralty before taking up the post of British Com- 
mander-in-Chief in the Mediterranean — was selected by 
the First Lord as Deputy First Sea Lord, 

Shortly after assuming office as First Lord, Sir Eric 
Geddes expressed a wish for a further consideration of the 
question of Admiralty organization. To this end he 
appointed a joint War Office and Admiralty Committee 
to compare the two organizations. 

Having received the report of the Committee, the First 
Lord and I both formulated ideas for further reorganiza- 
tion. My proposals, so far as they concerned the Naval 
Staff, were conceived on the general lines of an extension 
of the organization already adopted since my arrival at the 
Admiralty, but I also stated that the time had arrived 
when the whole Admiralty organization should be divided 

* Vide Chapter X. 
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more distinctly into two sides, viz., the Operational side 
and the Mate) id or Administrative side, and indicated 
that the arrangement existing in the Lime oL‘ the old Navy 
Board might be largely followed, in order that questions 
of Operations and Mulct id should be quite clearly 
separated. This, indeed, was the principle of the Staff 
organization which I had adopted in the Grand Fleet, 
and I was anxious to extend it lo the Admiralty. 

This principle was accepted — although the term 
“Navy Board” was not reinstituted — the Admiralty 
Board being divided inLo two Committees, one for Opera- 
tions and one for MaUriel, the whole Board meeting at 
leasL once a week, as required, to discuss important ques- 
tions affecting both sides. Whilst it was necessary that 
the Maintenance Committee should be kept acquainted 
with the requirements in the shape of material needed for 
operations in which the Fleet was engaged — and lo the 
Deputy Chief of Naval Staff was assigned this particular 
liaison duty — I was not in favour of discussing questions 
affecting ordinary operations with the whole Board, since, 
in addition to the delay thereby involved, members of the 
Maintenance Committee could not keep in sufficiently 
intimate touch with such matters, and opinions might 
be formed and conclusions expressed on an incom- 
plete knowledge of facts. Questions of broad policy 
or of proposed major operations were, of course, in 
a different category, and the above objections did not 
apply. 

The further alterations in Naval Staff organization 
were not adopted without considerable discussion and 
some difference of opinion as to detail, particularly on the 
subject of the organization of the Operations Division of 
the Naval Staff, which I considered should embrace the 
Plans Division as a sub-section in order to avoid over- 
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lopping find delay. In my view it was undesirable for » 
body of officers not working under the authority of those 
in close touch with the daily operations of the Fleet to 
puL forward plans for operations which necessarily involved 
the use of the same vessels and material, as such a pro- 
cedure must inevitably lead to impracticable suggestions 
and consequent wasLe of time; the system which I 
favoured was Lhat in use in the Army, where the Opera- 
tions Section of the Staff dealt also .with the working 
out of plans. 

The Admiralty Staff organization necessarily differed 
somewhat from that at the War Office, because during the 
war the Admiralty in a sense combined, so far as Naval 
operations were concerned, the functions both of the War 
Office and of General Headquarters in France. This was 
due primarily to the fact that intelligence .was necessarily 
centred at the Admiralty, and, secondly, because the 
Admiralty acted in a sense as Commander-in-Chicf of all 
the forces working in the vicinity of the British Isles. It 
was not possible for the Commander-in-Chief of the Grand 
Fleet to assume this function, since he could not be pro- 
vided .with the necessary knowledge without great delay 
being caused, and, further, when he .was at sea the other 
commands would be without a head. The Admiralty 
therefore necessarily assumed the duty, whilst supplying 
each command with all the information required for 
operations. The general lines of the Staff organizations 
at the War Office and at General Headquarters in France 
arc here given for the sake of comparison with the Naval 
Staff organization. 

1 . — The British War Office. 

The approximate organization is shown as concisely as 
possible in the following diagram : 
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CHIEF OF IMPERIAL GENERAL STAFF 
1 

Director ol Stall Duties. Director ol Military Director ol Military 

j Operations. Intelligence. 

1 i i i L 

Stall War Or- General Signals | | I 

dulies ganiza- questions and com- Inlclli- Esplon- Tixo 

Organize- lion o£ of train- munica- genoc. age. Press, 

tion and forces. lag. lions, 

training. Operations on nil fronts. 

The oLlter important departments of Llie War 
Office on the administration side arc those of the Ad- 
jutant-General and the Quartermaster-General, the 
former dealing with all questions relating to the personnel 
of the Army under the various headings of organization, 
mobilization, pay and discipline, and the latter with all 
questions of supply and transport. 

A Deputy Chief of the Imperial General Staff was 
attached to the Chief of the Imperial General Staff. His 
main duty was to act as a liaison between the General Staff 
and the administrative departments of the War Office. 

The whole organization of the British War Office 
is, of course, under the direction and control of the 
Secretary of State For War. 


2 . — The Staff Organization at General Headquarters in 
France. 

FIELD MARSHAL 
Commander-In-Chief. 


Chief of the 
General Staff. 


Adjutant General 
(Personnel, 
Discipline, etc.). 


QwuTemiaster- 
Goncrnl 
(Transport mul 
Supply, etc.). 


G. S. (a) 
(Operations) 
Plans and Exe- 
cution In- 
telligence. 


G. S. (5) 

(Staff Duties) 
War Organiza- 
tions and 
Establishments 
Liaison between 
G. S. («) and 
Administrative 
Services. 
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ATTACHED TO GENERAL HEADQUARTERS. 
(But not Staff Officers.) 


Artillery Adviser Englncer-ln-Clilef. InspccLor of 

(Advises Chief of Advises as in case of Training. 

General SUE on Artillery, 

ArLillery mailers 
and operations). 

Advises Administrative 
Departments as 
necessary. 

N.B. — The Inspector of Training ■works in consultation with the Chief of 
tlio General Stall. 

It will be seen that whilst at the War Office the liaison 
between the General Staff and the administrative side .was 
maintained by a Deputy Chief of the General Staff, in 
the organization in the field the same function was per- 
formed by the Staff Officer known as G.S. ( b ), 

It will also be seen that neither at General Head- 
quarters nor in the case of an Army command does the 
Chief of the General Staff exercise control over the 
administrative side. 

After some discussion the Admiralty organizations 
shown in the Tables A and B on page 20 were adopted, 
and I guarded as far as possible against the objection to 
keeping the Plans Division separate from the Operations 
Division by the issue of detailed orders as to the conduct 
of the business of the Staff, in which directions were given 
that the Director of the Plans Division should be in close 
touch with the Director of the Operations Division before 
submitting any proposals to the Deputy Chief of Naval 
Staff or myself. 

During the remainder of my service at the Admiralty 
the organization remained as shown in Tables A and B 
on p. 20. It was not entirely satisfactory, for reasons 
already mentioned and because I did not obtain all 
the relief from administrative .work which was so desir- 
able. 



FIRST SEA LORD AND CHIEF OF NAVAL STAFF. 




Discipline, 

etc. 
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Early in 1918, after my departure from the Admiralty, 
the following’ announcement appeared in Lhe Press : 

The Secretary of the Admiralty makes the following announce- 
ment : — 

The Letters Patent for the new Board of Admiralty having 
now been issued, it may be desirable to summarize the changes 
in the personnel of the Board and to indicate briefly the altera- 
tions in organization that have been decided upon. 

Acting Vice-Admiral Sir Henry Oliver now brings to a 
close his long period of valuable service on the Naval Staff and 
will take up a sea-going command, being succeeded as D.C.N.S. 
by Rear-Admiral Sydney Fremantle. Rear-Admiral George 
P. W. Hope has been selected for the appointment of Deputy 
First Sea Lord, formerly held by Admiral Wemyss, but with 
changed functions. Commodore Paine, Fifth Sea Lord and 
Chief of Naval Air Service, leaves the Board of Admiralty in 
consequence of the recent creation of the Air Council, of which 
he is now a member, and formal effect is now given to the 
appointment of Mr. A. F. Pease as Second Civil Lord, which 
was announced on Thursday last. 

In view of the formal recognition now accorded, as ex- 
plained by the First Lord in his statement in the House of 
Commons on the 1st November, to the principle of the division 
of the work of the Board under the two heads of Operations 
and Maintenance, the Members of the new Board (other than 
the First Lord) may be grouped as follows : — 

Operations. Maintenance. 

First Sea Lord Second Sea Lord. 

and (Vice-Admiral Sir H. L. Heath.) 

Chief of Naval Staff. 

(Admiral Sir Rosslyn Wemyss.) 

Deputy Chief of Naval Stuff. Third Sea Lord. 

(Rear-Admiral S. R. Fremantle.) (Rear-Admiral L. Ilalscy.) 

Assistant Chief of Naval Staff. Fourth Sea Lord. 

(Rear-Admiral A. L. Duff.) (Rear-Admiral H. H. D. 

Tothill.) 
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Deputy First Sea Lord. Civil Lord. 

(Rear-Admiral G. P. W. Hope.) (Right lion. E. G. Preiyman, 

M.P.) 

Controller. 

(Sir A. G. Anderson.) 

Second Civil Lord. 

(Mr. A. F. Pease.) 

Financial Sect eta) y. 

(Right Hon. T. J. Macnnmara, M.P.) 

Permanent Secret at y. 

(Sir O. Murray.) 

The principle of isolating the work of planning and direct- 
ing naval war operations from all other work, in order that 
it may receive the entire attention of the Officers selected for 
its performance, is now being carried o stage further and 
applied systematically to the organization of the Operations 
side of the Board and that of the Naval Staff. 

In future the general distribution of duties between the 
Members of the Board belonging to the Naval Staff will be 
as follows : — 

First Sea Loud and Chief Naval policy and general dircc- 
oe Navat. Staff tion of operations. 

Deputy Ciiief of Naval War operations in Home 
Staff Waters. 

Assistant Chief of Naval Trade Protection and anti- 
Staff submarine operations. 

Deputy First Sea Lord .. General policy questions and 

operations outside Home 
Waters. 

The detailed arrangements have been carefully worked out 
so as to relieve the first three of these officers of the necessity 
of dealing with any questions not directly connected wilh the 
main operations of the war, and the great mass of important 
paper work and administrative detail which is inseparably and 
necessarily connected with Staff work, but which has hitherto 
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tended to compete for attention with Operations work generally 
will under the new organization be diverted to the Deputy 
First Sea Lord. 

The grouping of the Directors of the Naval Staff Divisions 
will be governed by Lhc same principle. 

The only two Directors that will work immediately under 
the First Sea Lord will be the Director of Intelligence Division 
(Rear-Admiral Sir Reginald Hall) and the Director of Training 
and Staff Duties (Rear-Admiral J. C. Ley), whose functions 
obviously affect all the other Staff Divisions alike. 

Under the Depuly Chief of Naval SLaff will be grouped 
three Directors whose duLies will relate entirely to the planning 
and direction of operations in the main sphere of naval 
activity, viz. : — 

Director of Operations Division L'apLain A. D. 1*. Found. 
(Home) 

Director of Plans Division . . Captain C. T. M. Fuller, 

C. M.G., D.S.O, 

Director of Air Division . . Wing Captain F. R. Scarlett, 

D. S.O. 

together with the Director of Signals Division, Acting-Captain 
R. L. Nicholson, D.S.O., whose duties relate to the system of 
Fleet communications. 

Under the Assistant Chief of Naval Staff will be grouped 
four Directors, whose duties relate to Trade Protection and 
Anti-Submarine Operations, viz: — 

Director of AnliSubmanne Captain W. W, Fisher, C.B. 
Division 

Director of Mine-sweeping Captain L. G. Preston, C.B. 
Division 

Director of Mercantile Move - Captain F. A. Whitehead. 
ments Division 

Director of Trade Division . . Captain A. G. Hotham. 

Under the Deputy First Sea Lord there will be one Director 
of Operations Division (Foreign)— Captain. C. P. R. Coode, 
D.S.O. 
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The chief change on the Mainlcnance side of the Board 
relates to the distribution of duties amongst the Civil Members. 
The continuance of the war has caused a steady increase in 
the number of cases in which necessary developments of 
Admiralty policy due to the war, or experience resulting from 
war conditions give rise to administrative problems of great 
importance and complexity, of which a solution will have to he 
forthcoming either immediately upon or very soon after the 
conclusion of the war. The difficulty of concentrating allcnLion 
on these problems of the future in the midst of current adminis- 
trative work of great urgency may easily be appreciated, and 
the Civil Lord has consented to take charge of this important 
matter, with suitable naval and other assistance. lie will, 
therefore, be relieved by the Second Civil Lord of the adminis- 
tration of the programme of Naval Works, including the 
questions of priority of labour and material requirements 
arising therefrom and the superintendence of the DirceLor of 
Works Department. 

It has further been decided that the exceptional labour 
and other difficulties now attending upon the execution of the 
very large programme of urgent naval works in progress have 
so greatly transformed the functions of the Director of Works 
Department of the Admiralty that it is desirable, whilst these 
abnormal conditions last, to place that Department under the 
charge of an expert in the rapid execution of large engineering 
works. 

The Army Council have consented, at the request of the 
First Lord of the Admiralty, to lend for this purpose Llie ser- 
vices of Colonel Alexander Gibb, K.B.E., C.B., R.E., Chief 
Engineer, Port Construction, British Armies in France. 
Colonel Gibb (of the Firm of Easton, Gibb, Son and Com- 
pany, which built Rosyth Naval Base) will have the title of 
Civil Engineer-in-Chicf, and will be assisted by the Director 
of Works, who retains his status as such, and the existing Staff 
of the Department, which will be strengthened as necessary. 

Another important change has reference to the organization 
of the Admiralty Board of Invention and Research, oud has 
the object at once of securing greater concentration of effort 
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in connection with scientific research and experiment, and 
ensuring Lhat the distinguished scientists who arc giving their 
assistance to the Admiralty arc more constantly in and amongst 
the problems upon which they arc advising. 

Mr. Charles II. Merz, M.Inst.C.E., the well-known Electrical 
Consulting Engineer, who has been associated with the Board 
of Invention and Besearch (B.I.R.) since its inception, has 
consented to serve as Director of Experiments and Research 
(unpaid) at Lhe Admiralty to direct and supervise all the 
executive arrangements in connection with the organization of 
scientific Research and Experiments. Mr. Merz will also be a 
member of the Central Committee of the B.I.R. under the 
presidency of Admiral of the Fleet Lord ^Fisher. The functions 
of the Central Committee will, as hitherto, be to initiate, in- 
vestigate, develop and advise generally upon proposals in 
respect to the application of Science and Engineering to Naval 
Warfare, but the distinguished scientific experts at present 
giving their services will in future work more much closely 
with the Technical Departments of the Admiralty immediately 
concerned with the production and use of apparatus required 
for specific purposes. 

The general arrangements in regard to the organization of 
scientific research and experiment will in future come under 
the direct supervision of the First Lord. 

Possibly by reason of the manner in which the 
announcement was made, the Press appeared to assume 
Lhat Lhe whole of this Admiralty organization was new. 
Such was not the case. Apart from the changes in the 
personnel of the Board itself and a slight rearrangement 
of their duties and those due to the establishment of an 
Air Ministry (which had been arranged by the Cabinet 
before December, 1917), there were but slight alterations 
in the organization shown in Table A, as will be seen by 
comparing it with Table C on p. 27, which indicates 
graphically the organization given in the Admiralty 
communique. 
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It will be seen that the alterations in Naval Staff 
organization were as follows : 

(a) The new Deputy FirsL Sea Lord — Rear- 
Admiral Hope — who since the spring of 1917 had 
been Director of the Operations Division, was given 
[he responsibility for operations in foreign waters, 
with a Director of Operations (foreign) under him, 
and was also definitely charged with the adminislra- 
tive detail involving technical matters. The special 
gifts, experience and aptitude of this particular officer 
for such work enabled him, no doubt, to relieve the 
pressure on the First Sea Lord for adminislralive 
detail very materially. 

(b) The Operations Division was separated into 
two parts (home and foreign), with a Director for 
each, instead of there being a Deputy Director for 
home and an Assistant Director for foreign work, 
both working under the Director. This was a 
change in name only, as the same officer continued 
the foreign work under the new arrangement. 

(c) The Director of the Intelligence Division and 
the Director of Training and Staff Duties were shown 
as working immediately under the First Sea Lord 
and Chief of the Naval Staff. 

(d) A Director of the Air Division was intro- 
duced as a result of the Naval Air Service having 
been separated from the Admiralty and placed under 
the Air Ministry. A larger Admiralty Staff organiza- 
tion for aerial matters thus became necessary, since 
the Staff could no longer refer to the Naval Air 
Service. 

There were no other changes in the Staff organization. 

As regards the general Admiralty organization, there 
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was no change except that caused 
by the disappearance of the separ- 
ate Naval Air Service, the addition 
of a Second Civil Lord, and some 
reorganization of the Board of 
Invention and Research .which had 
been under discussion for some 
months previously. 

It is probable that in 1918 the 
Chief of the Naval Staff had more 
time at his disposal Ilian was the 
ease in 1917, owing to Lhe changes 
in organization initiated in Lhe 
later year having reached some 
finality and to the fact that the 
numerous anti-submarine measures 
put in hand in 1917 had become 
effective in 1918. 

The future Admiralty Naval 
Staff organization, which was in 
my mind at the end of 1917, was a 
development of that shown in 
Table A, p. 20, subject to the 
following remarks : 

In the organization then 
adopted the personality and experi- 
ence during the war of many of the 
officers in high positions were of 
necessity considered, and the 
organization to that extent adapted 
to circumstances. This resulted in 
somewhat overloading the staff at 
the head, and the principle on 
which the Board of Admiralty 
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works, i.e., that ils members are colleagues one of another, 
and seniority in rank does not, theoretically, give grealer 
weight in council, was not altogether followed. Thus the 
Deputy Chief of the Naval Staff, the Assistant Chief of 
the Naval Staff, and the Deputy First Sea Lord were, 
by the nature of their duties, subordinate to the Chief of 
the Naval Staff and yet were members of the Board. The 
well-lcnown loyally of naval officers Lo one another tended 
to minimize any difficulties that might have arisen from 
this anomaly, hut the arrangement might conceivably give 
rise to difficulty, and is best avoided if the Board system 
is to remain. 

The situation would be clearer if Lwo of the three 
officers concerned were removed altogether from the 
Board, viz., the Deputy First Sea Lord and the Assistant 
Chief of the Naval Staff, leaving only the Deputy Chief 
of the Naval Staff as a member of the Board Lo act in 
the absence of the Chief of the Naval Staff and lo relieve 
him of the administrative and technical work not 
immediately connected with operations. 

The work of the Lwo officers thus removed should, 
under these conditions, be undertaken by officers who 
should preferably be Flag Officers, .with experience in 
command at sea, having the Lilies of Directors of Opera- 
tions, whose emoluments should be commensurate with 
their position and responsibilities. 

I did not consider it advisable to carry out this altera- 
tion during the war, and il was also difficult under the 
hour to hour stress of war to rearrange all the duties of 
the Naval Staff in the manner most convenient to the 
conduct of Staff business, although its desirability was 
recognized during 1917. 

It may be as well lo close this chapter by a few 
remarks on Staff work generally in the Navy. In the first 
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place it is necessary in Lhe Navy to give much weight Lo 
the opinions of specialist officers, and for this reason 
it is desirable that they should be included in the Staff 
organization, and not “ attached ” to it as was the case 
with our Army in pre-war days. The reason for this is 
that in the Army there is, except in regard to artillery, 
little “specialization.” The training received by an 
officer of any of the fighting branches of the Army at 
the Staff College may fit him to assist in the planning and 
execution of operations, provided due regard is paid to 
questions of supply, transport, housing, etc. 

This is not so in a navy. A ship and all that she con- 
tains is Lhe weapon, and very intimate knowledge of the 
different factors that go to make a ship an efficient weapon 
is necessary if the ship is to be used effectively and if 
operations in which the ship takes so prominent a part 
are to be successfully planned and executed, or if a sound 
opinion is to be expressed on the training necessary to 
produce and maintain her as an efficient weapon. 

The particular points in which this specially intimate 
knowledge is required are : 

(a) The science of navigation and of handling 
ships of all types and classes. 

(b) Gunnery. 

(c) Torpedoes and mines. 

It is the case at present (and the conditions are not 
likely to alter) that each one of these subjects is a matter 
for specialist training. Every executive officer has a 
general knowledge of each subject, but it is not possible 
for any one officer to possess the knowledge of all three 
which is gained by the specialist, and if attempts are 
made to plan operations without the assistance of the 
specialists grave errors may be mode, and, indeed, such 
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errors .were made during the late war, perhaps from this 
cause. 

In my view, therefore, it is desirable Lhat specialist 
officers should be included in a Naval SlaiT organization 
and not be merely “attached” to it. It may be said 
that a Staff can take the advice of specialist officers who 
are attached to it for that purpose. But there is a danger 
that the specialist adviee may never reach the heads of 
the Staff. Human nature being what it is, the safest 
procedure is to place the specialist officer where his voice 
must be heard, i.e. to give him a position on the Staff, 
for one must legislate for the average individual and for 
normal conditions of work. 

The Chief of a Staff might have specialist knowledge 
himself, or he might assure himself that due weight had 
been given to the opinions of specialists attached to a 
Staff j but, on the other hand, it is possible that he might 
not have that knowledge and that he might ignore the 
opinions of the specialists. The procedure suggested is 
at least as necessary when considering Lhe question of 
training as it is in the case of operations. 

In passing from this point I may say lhat I have heard 
the opinion expressed by military Staff officer’s that Lhe 
war has shown that artillery is so all important Lhat it 
Would be desirable to place the Major-General of the Jloyal 
Artillery, now attached to General Headquarters, on the 
Staff for operational matters. 

Finally, great care should be exercised to prevent the 
Staff becoming larger than is necessary, and there is some 
danger that the ignorant may gauge the value of the Staff 
by its size. 

Von Schellendorff says on this subject : 

“The principle strictly followed throughout the German 
Service of reducing all Staffs to the smallest possible dimensions 
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is moreover vindicated by restricting every Staff to what is 
absolutely necessary, and by not attaching to every Army, 
Army Corps and Divisional Staff representatives of all the 
various branches and departments according to any fixed 
rule. 

“ There cannot be the slightest doubt that the addition of 
every individual not absolutely required on a Staff is in itself 
an evil. In the first place, it unnecessarily weakens the strength 
of the regiment from which an officer is taken. Again it in- 
creases the difficulty of providing the Staff with quarters, which 
affects the troops that may happen to be quartered in the same 
place ; and these are quite ready enough, as it is, occasionally 
to look with a certain amount of dislike — though in most cases 
it is entirely uncalled for — on the personnel of the higher Staffs. 
Finally, it should be remembered — and this is llie most weighty 
argument against the proceeding — that idleness is at the root 
of all mischief. When there are too many officers on a Staff 
they cannot always find the work and occupation essential for 
their mental and physical welfare, and their superfluous energies 
soon make themselves felt in all sorts of objectionable ways. 
Experience shows that whenever a Staff is unnecessarily 
numerous the ambitious before long lake to intrigue, the 
litigious soon produce general friction, and Lhe vain are never 
satisfied. These failings, so common to human nature, even 
if all present, are to a great extent counteracted if those con- 
cerned have plenty of hard and constant work. Besides, the 
numbers of a Staff being few, there is all the greater choice in 
the selection of the men who are to fill posts on it. In forming 
a Staff for war the qualifications required include not only 
great professional knowledge and acquaintance with service 
routine, but above all things character, self-denial, energy, 
tact and discretion.” 



CHAPTER II 


THE SUBMARINE CAMPAIGN IN THE EARLY PART OF 1917 

Tiie struggle against Llie depreciations of the enemy sub- 
marines during the year 1917 was two-fold; offensive in 
the direction of anti-submarine measures (this was partly 
the business of the An Li-Submarine Division of the Naval 
Staff and partly that of the Operations Division); 
defensive in the direction of protective measures for trade, 
whether carried in our own ships or in ships belonging 
to our Allies or to neutrals, this being the business of 
the Trade and Mercantile Movements Divisions. 

Prior to the formation of the Mercantile Movements 
Division the whole direction of trade was in the hands 
of the Trade Division of the Staff. 

The difficulty with which wc were constantly faced 
in the early part of 1917, .when the effective means of 
fighting the submarine were very largely confined to Lhc 
employment of surface vessels, was that of providing a 
sufficient number of such vessels for offensive operations 
without incurring too heavy risks for our trade by the 
.withdrawal of vessels engaged in what might be termed 
defensive work. There was always great doubt whether 
any particular offensive operation undertaken by small 
craft would produce any result, particularly as the numbers 
necessary for success were not available, whilst there was 
the practical certainty that withdrawal of defensive vessels 
would increase our losses; the situation was so serious 
in the spring of 1917 that we could not carry out experi- 

3 « 



Submarine Campaign : Early Part of 1917 33 

ments involving grave risk of considerably increased 
losses. 

On the other hand, the sinking of one enemy sub- 
marine meant the possible saving of a considerable number 
of merchant ships. It was difficult to draw the line be- 
tween the two classes of operations. 

The desire of the Anti-Submarine Division to obtain 
destroyers for offensive use in hunting flotillas in the 
North Sea and English Channel led to continual requests 
being made to me to provide vessels for the purpose. 
I was, of course, anxious to institute offensive operations, 
but in the early days of 1917 we could not rely much on 
depth-charge attack, owing to our small stock of these 
charges, and my experience in the Grand Fleet had 
convinced me that for success in the alternative of hunt- 
ing submarines for a period which would exhaust their 
batteries and so force them to come to the surface, a large 
number of destroyers was required, unless the destroyers 
were provided with some apparatus which would, by sound 
or otherwise, locate the submarine. This will he realized 
when the fact is recalled that a German submarine could 
remain submerged at slow speed for a period which would 
enable her to travel a distance of some 80 miles. As this 
distance could be covered in any direction in open waters 
such as the North Sea, it is obvious that only a very 
numerous force of destroyers steaming at high speed 
could cover the great area in which the submarine might 
come to the surface. She would, naturally, select the 
dark hours for emergence, as being the period of very 
limited range of vision for those searching for her. In 
confined waters such as those in the eastern portion of the 
English Channel the problem became simpler. Requests 
for destroyers constantly came from every quarter, such 
as the Commanders-in-Chief at Portsmouth and Devon- 
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port, the Senior Naval Officer at Gibraltar, the Vice- 
Admiral, Dover, the Rear-Admiral Commanding East 
Coast, and the Admiral at Queenstown. The vessels they 
wanted did not, however, exist. 

Eventually, with great difficulty, a force of six 
destroyers was collected from various sources in the 
spring of 1917, and used in the Channel solely for hunt- 
ing submarines ; this number was really quite inadequate, 
and it was noL long before they had to be taken for convoy 
work. 

Evidence of the difficulty of successfully hunting sub- 
marines was often furnished by the experiences of our 
own vessels of this type, sometimes when hunted by the 
enemy, sometimes when hunted in error by our own 
craft. Many of our submarines went through some 
decidedly unpleasant experiences at the hands of our own 
surface vessels and occasionally at the hands of vessels 
belonging to our Allies. On several such occasions the 
submarine was frequently reported as having been sunk, 
whereas she had escaped. 

As an example of a submarine that succeeded not 
only in evading destruction, but in getting at least even 
with the enemy, the case of one of our vessels of the “ E ” 
class, on patrol in the Heligoland Bight, may be cited. 
This submarine ran into a heavy anti-submarine net, and 
was dragged, nose first, to the bottom. After half an 
hour’s effort, during which bombs were exploding in her 
vicinity, the submarine was brought to the surface by 
her own crew by the discharge of a great deal of water 
from her forward ballast tanks. It was found, however, 
that the net was still foul of her, and that a Zeppelin 
was overhead, evidently attracted by the disturbance in 
the water due to the discharge of air and water from the 
submarine. She went to the bottom again, and after 
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half an hour .succeeded in getting clear of the net. Mean- 
while the Zeppelin had collected a force of trawlers and 
destroyers, and the submarine was hunted for fourteen 
hours by this force, assisted by the airship. During this 
period she succeeded in sinking one of the German 
destroyers, and was eventually left unmolested. 

For a correct appreciation of submarine warfare it 
is necessary to have a clear idea of the characteristics 
and qualities of the submarine herself, of the numbers 
possessed by the enemy, and of the rate at which they 
were being produced. It is also necessaiy, in order to 
understand the difficulty of introducing the counter 
measures adopted by the Royal Navy, to know the length 
of time required to produce the vessels and the weapons 
which were employed or which it was intended to employ 
in the anti-submarine war. 

The German submarines may be divided into four 
classes, viz. : Submarine cruisers, U-boats, U.B.-boats, 
U.C.-boats. There were several variations of each class. 

The earlier submarine cruisers of the e< Deutschland ” 
class were double-hulled vessels, with a surface displace- 
ment of 1,850 tons, and were about 215 feel long; they 
had a surface speed of about 12 knots and a submerged 
speed of about 0 knots. They carried two 5.9-inch guns, 
two 22 pounders, two torpedo tubes, and 12 torpedoes. 
They could keep the sea for quite four months without 
being dependent on a supply ship or base. 

The later submarine cruisers were double-hulled, 275- 
320 feet long, had a surface speed of 16-18 knots, and 
a submerged speed of about 7 to 8 knots. They carried 
either one or two 5.9-inch guns, six torpedo tubes, and 
about 10 torpedoes. They had a very large radius of 
action, viz., from 12,000 to 20,000 miles, at a speed of 
6 knots. A large number (some 30 to 40) of these boats 
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were under construction at the time of the Armistice, hut 
very few had been completed. 

There were two or three Lypes of V -boats. The 
earlier vessels were 210 to 220 feet long', double-hulled, 
with a surface displacement of about 750 tons, a surface 
speed of 15 to 10 knots, and a submerged speed of about 
8 knots. They carried one or two 4.1-inch guns, four 
to six torpedo tubes, and about 10 torpedoes. 

Later vessels of the class were 230 to 240 feet long, 
and of 800 to 820 tons surface displacement, and carried 
six torpedo tubes and 10 torpedoes. Some of them, fitted 
as minelayers, earned 30 mines, and two torpedo tubes, 
but only two torpedoes. A later and much larger elass of 
minelayers carried a 5.9-ineh gun, four torpedo tubes, 42 
mines, and a larger number of torpedoes. The earlier 
U-boats could keep the sea for about five weeks without 
returning to a base or a supply ship ; the lalcr U-boats had 
much greater sea endurance. 

The smaller U.B. -boats were single-hulled, and about 
100 feel long, had a surface speed of 7 to 9 knots and 
a submerged speed of about 5 knots, and carried one 
22-pounder gun, two torpedo tubes and four torpedoes. 
These boats could keep the sea for about two weeks with- 
out returning to a base or supply ship. A later class 
were double-hulled, 180 feet long, with greater endurance 
(8,000 miles at 6 knots), a surface speed of 13 knots and 
a submerged speed of 8 knots; they carried one 4.1-inch 
gun, five tubes and 10 torpedoes. 

The earliest U.C.-boats were 111 feet long, with a 
surface displacement of 175 tons, a surface speed of (1# 
knots, and a submerged speed of 5 knots. They carried 
12 mines, but no torpedo tubes, and as they had a fuel 
endurance of only 800 miles at 5% knots, they could 
operate only in southern waters. 
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'Flic later U.C.-boats were 170 to 180 feet long, 
double-liulled, had a surface speed of 11 to 12 knots and a 
submerged speed of about 7 knots, carried 18 mines, three 
torpedo tubes, five lorpedoes, and one 22-pounder gun, 
and their fuel endurance was 8,000 to 10,000 miles at a 
speed of 7 to 8 knots. 

At the end of February, 3917, it was estimated that 
the enemy had a total of about 130 submarines of all 
types available for use in home waters, and about 20 in 
the Mediterranean. Of this total an average of between 
one-half and one-third was usually at sea. During the 
year about eight submarines, on the average, were added 
monthly to this total. Of this number some 50 per cent, 
were vessels of the mine-laying type. 

All the German submarines were capable of prolonged 
endurance submerged. The U-boats could travel under 
water at the slowest speed for some 48 hours, at about 
4 knots for 20 hours, at 5 knots for about 12 hours, and 
at 8 knots for about 2 hours. 

They were tested to depths of at least 180 feet, but 
many submerged to depths exceeding 250 feet without 
injury. They did not usually lie on the bottom at depths 
greatly exceeding 20 fathoms (120 feet). 

All German submarines, except possibly the cruiser 
class, could dive from diving trim in from 30 seconds to 
one minute. The XJ.B. class had particularly rapid diving 
qualities, and were very popular boats with the German 
submarine officers. Perhaps the most noticeable features 
of the German submarines as a whole were their excellent 
engines and their great strength of construction. 

Prior to the month of February, 1917, it was the 
usual practice of the enemy submarine in the warfare 
against merchant ships to give some warning before 
delivering her attack. This was by no means a universal 
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rule, particularly in Lhc case of British merchant, vessels, 
as is evidenced by the attacks on the Lusitania, Arabic, 
and scores of other ships. 

In the years 1915 and 1910, however, only 21 and 
29 per cent, respectively of the British merchant ships 
sunk by enemy submarines were destroyed without 
warning, whilst during the first four months of the 
unrestricted submarine wai*fare in 1917 the figure rose 
to 04 per cent., and .went higher and higher as the mouths 
progressed. 

Prior to February, 1917, the more general method 
of attack on ships was to <{ bring them to ” by means 
of gun-fire ; they were then sunk by gun-fire, torpedo, or 
bomb. This practice necessitated the submarine being on 
the surface, and so gave a merchant ship defensively armed 
a chance of replying to the gun-fire and of escaping, and 
iL also gave armed decoy ships a good opportunity of 
successful action if the submarine could be induced to 
close to very short range. 

The form of attack on commerce known as “ unre- 
stricted submarine warfare ” was commenced by Germany 
with the object of forcing Great Britain to make peace by 
cutting off her supplies of food and raw material. It has 
been acknowledged by Germans in high positions that the 
German Admiralty considered that this form of warfare 
would achieve its object in a comparatively short time, 
in fact in a matter of some five or six months. 

Experienced British naval officers, aware of the extent 
of the German submarine building programme, and above 
all aware of the shadowy nature of our existing means of 
defence againsl such a form of warfare, had every reason 
to hold the view that the danger was great and that the 
Allies were faced with a situation fraught with the very 
gravest possibilities. 
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The principal doubt was as to the ability of the enemy 
to train submarine crews with sufficient rapidiLy to keep 
pace wiLh his building programme. 

However, it was ascertained that the Germans had evi- 
dently devoted a very great number of their submarines 
to Lraining work during the period September, 19 J 5, to 
March, 1916, possibly in anticipation of the unrestricted 
warfare, since none of their larger boats was operating 
in our waters between these months ; this fact had a 
considerable bearing on the problem. 

As events turned out it would appear either that 
the training given was insufficient or that the German 
submarine officer was lacking in enterprise. 

There is no doubt whatever that had the German 
craft engaged in the unrestricted submarine .warfare 
been manned by British officers and men, adopting 
German methods, there would have been but few Allied 
or neutral merchant ships left afloat by the end of 1917. 

So long as the majority of the German submarine 
attacks upon shipping were made by gun-fire, the method 
of defence was comparatively simple, in that it merely 
involved the supply to merchant ships of guns of sufficient 
power to prevent the submarine engaging at ranges 
at which the fire could not be returned. Whilst the 
method of defence was apparent, the problem of supply- 
ing suitable guns in sufficient numbers was a very different 
matter. It involved arming all our merchant ships with 
guns of 4-ineh calibre and above. In January, 1917, only 
some 1,400 British ships had been so armed since the 
outbreak of war. 

It will be seen, therefore, that so long as ships sailed 
singly, very extensive supplies of guns were required to 
meet gun attack, and as there was most pressing need 
for the supply of guns for the Army in France, as well 
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as for the anti-aii craft defence of London, the prospect 
of arming merchant ships adequately was not 
promising. 

When the enemy commenced unrestricted submarine 
warfare attack by gun-fire was gradually replaced by 
attack by torpedo, and the problem at once became 
infinitely more complicated. 

Gun-fire was no longer a protection, since the sub- 
marine was rarely seen. The first intimation of her 
presence would be given by the track of a torpedo coming 
towards the ship, and no defence was then possible beyond 
an endeavour to manoeuvre the ship clear of the torpedo. 
Since, however, a torpedo is always some distance ahead 
of the bubbles which mark iLs track (the speed of the 
torpedo exceeding 30 knots an hour), the track is not, as 
a rule, seen until the torpedo is fairly close to the ship 
unless the sea is absolutely calm. The chance of a ship 
of low speed avoiding a hit by a timely alteration of 
course after the torpedo has been fired is but slight. 
Further, the only difficulty experienced by a submarine 
in hitting a moving vessel by torpedo-fire, once she has 
arrived in a position suitable for attack, lies in estimating 
correctly the course and speed of the target. In the case 
of an ordinary cargo ship there is little difficulty in guess- 
ing her speed, since it is certain to be between 8 and 
12 knots, and her course can be judged with fair accuracy 
by the angle of her masts and funnel, or by the angle 
presented by her bridge. 

It will be seen, then, how easy was the problem before 
the German submarine officers, and how very difficult was 
that set to our Navy and our gallant Mercantile Marine. 

It will not be out of place here to describe the methods 
ifrhich were in force at the end of 1910 and during the 
first part of 1917 for affording protection to merchant 
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shipping approaching our coasts from the direction of the 
Atlantic Ocean. 

The general idea dating from the early months of the 
war was to disperse trade on passage over wide tracts 
of ocean, in order to prevent the successful attacks which 
could be so easily carried out if shipping traversed one 
particular route. To carry out such a system it was neces- 
sary to give each vessel a definite route which she should 
follow from her port of departure to her port of arrival ; 
unless this course was adopted, successive ships would 
certainly be found to be following identical, or practically 
identical, routes, thereby greatly increasing the chance of 
attack. In the early years of the war masters of ships 
were given approximate tracks, but when the unrestricted 
submarine campaign came into being it became necessary 
to give exact routes. 

The necessary orders were issued by officers stationed 
at various ports at home and abroad who were designated 
Shipping Intelligence or Reporting Officers. It was, of 
course, essential to preserve the secrecy of the general 
principles governing the issue of route orders and of the 
route orders themselves. For this reason each master 
was only informed of the orders affecting his own ship, 
and was directed that such orders should on no account 
fall into the hands of the enemy. 

The route orders were compiled on certain principles, 
of which a few may be mentioned : 

(a) Certain definite positions of latitude and 
longitude were given through which the ship was 
required to pass, and the orders were discussed with 
the master of each vessel in order to ensure that 
they were fully understood. 

(b) Directions were given that certain localities 



42 


The Crisis of the Naval War 

in which submarines were known to operate, suelf as 
the approaches Lo the coast of the Uni Led Kingdom, 
were, if possible, to be crossed at night. It was 
pointed out that when the speed of the ship did 
not admit of traversing the whole danger area at 
night, the portion involving the greatest danger 
(which was the inshore position) should, as a rule, 
be crossed during dark hours. 

(c) Similarly the orders stated that ships should, 
as a rule, leave port so as to approach the dangerous 
area at dusk, and that they should make the coast at 
about daylight, and should avoid, as far as possible, 
Lhe pracLice of making the land at points in general 
use in peace time. 

( d ) Orders were definite that ships were to zigzag 
both by day and at night in certain areas, and if kept 
waiting outside a port. 

(e) Masters were eautioned to hug the coast, as 
far as navigational facilities admitted, when making 
coastal passages. 

The orders (b), (c) and (d) were those in practice in 
the Grand Fleet when circumstances permitted during 
my term in that command. 

A typical route order from New York to Liverpool 
might be as follows : 

“ After passing Sandy Hook, hug Lhe coast imlil 
dark, then make a good offing before daylight and steer 
to pass through the following positions, viz : 

Lat. 88° N. Long. 68° W. 

Lat. 41° N. Long. 48° W. 

Lat. 46° N. Long. 28° W. 

Lat. 51° 80' N. Long. 14° W. 

e< Thence make the coast near the Skelligs approxi- 
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mately at daylight, hug the Irish coast to the Tuskar, 
iip the Irish coast (inside the banks if possible), and across 
the Irish Channel during dark horn's. Thence hug the 
coast to your port ; zigzag by clay and night aftei* passing. 
Long. 20° W." 

Sometimes ships were directed to cross to the English 
coast from Llie south of Ireland, and to hug the English 
coast on their way north. 

The traffic to the United Kingdom was so arranged 
in Lhe eai’Iy part of 1017 as to approach the coast in four 
different areas, which were known as Approach A, B, 
C, and D. 

Approach A was used for traffic bound towards 
the western approach to the English Channel. 

Approach B for traffic making for the south of 
Ireland. 

Approach C for traffic making for the north of 
Ix’eland. 

Approach D for traffic making for the east coast 
of England via the north of Scotland. 

* 

The approach areas in force during one particular 
period are shown on Chart A (in pocket at the end of the 
book). They were changed occasionally when suspicion 
was aroused that their limits were known to the enemy, 
or as submarine attack in an area became intense. 

The approach areas were patrolled at the time, so far 
as numbers admitted, by patrol craft (trawlers, torpedo- 
boat destroyers, and sloops), and ships with specially 
valuable cargoes were given directions to proceed to a 
certain rendezvous on the outskirts of the area, there to 
be met by a destroyer or sloop, if one was available for 
the purpose. The areas were necessarily of considerable 
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length, by reason of the distance hom the coast at which 
submarines operated, and of considerable width, owing 
to the necessity for a fairly wide dispersion of traffic 
throughout the area. Consequently, with the com- 
paratively small number of patrol craft available, the 
protection afforded was but slight, and losses were 
correspondingly heavy. In the early spring of 1917, 
Captain II. W. Grant, of the Operations Division at 
the Admiralty, whose work in the Division was of great 
value, proposed a change in method by which the traffic 
should be brought along certain definite “ lines ” in each 
approach area. Typical lines are shown in Chart B. 

The idea was that the traffic in, say, Approach Route 
B, should, commencing on a certain date, be ordered 
by the JRouleing Officer to pass along the line Alpha. 
Traffic would continue along the line for a certain period, 
which was fixed at five days, when it would be automatic- 
ally diverted to another line, say Gamma, but the traffic 
along Gamma would not commence until a period of 21 
hours had elapsed since discontinuance of the use of the 
line Alpha. This was necessary in order lo give time for 
the patrol craft Lo change from one line to the other. 
During this period of 24 hours the arrangement for 
routeing at the ports of departure ensured that no traffic 
would reach the outer end of any of the approach lines, 
and consequently that traffic would cease on line Apha 
24 hours before it commenced on line Gamma. After a 
further period of five days the line would again change 
automatically. 

It was necessary that Shipping Intelligence Officers 
should have in their possession the orders for directing 
traffic on to the various lines for some considerable time 
ahead, and the masters of ships which were likely to be 
for some time at sen were informed of the d n l.es between 
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which the various lines were to be used, up to a date 
sufficient to cover the end of their voyage. There was, 
therefore, some danger of this information reaching the 
enemy if a vessel were captured by a submarine and the 
master failed to deslroy his instructions in time. There 
was also some danger in giving the information to 
neutrals. 

However, the system, which was adopted, did result 
in a reduction of losses during the comparatively short 
time that it was in use, and the knowledge that patrol 
craft on the line would be much closer together than 
they would be in an approach area certainly gave con- 
fidence to the personnel of the merchant ships, and those 
who had been forced to abandon their ship by talcing to 
the boats were afforded a better chance of being picked 
up. 


Various arrangements were in existence for effecting 
rapidly a diversion of shipping from one route to another 
in the event of submarines being located in any particular 
position, and a continual change of the signals for this 
purpose was necessary to guard against the possibility of 
the code being compromised by having fallen into enemy 
hands, an event which, unfortunately, was not infrequent. 

Elaborate orders were necessaiy to regulate coastal 
traffic, and fresh directions were continually being issued 
as danger, especially danger from mines, was located. 
Generally speaking, the traffic in home waters was 
directed to hug the coast as closely as safe navigation 
permitted. Two reasons existed for this, (a) in water of 
a depth of less than about eight fathoms German sub- 
marines did not care to operate, and (6) under the 
procedure indicated danger from submarine attack was 
only likely on the side remote from the coast. 
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1-Jcrc is au example of the instructions For passing up 
Channel : 

From Falmoulh lo Portland Bill . — JIug the coast, 
following round the bays, exeepL when passing Torbay. 
(Directions followed as to the procedure here.) 

From Portland Bill lo Si. Catherines . — Pass close 
south of the Shambles and steer for Anvil Point, thence 
hug the coast, following round the bays. 

And so on. 

As it was not safe navigationally to follow round the 
bays during darkness, the instructions directed that ships 
were to leave the daylight route at dusk and to join the dark 
period route, showing dimmed how lights whilst doing so. 

Two “dark period routes” were laid down, one for 
vessels bound up Channel, and another for vessels bound 
down Channel, and these routes were some five miles apart 
in order to minimize the danger of collision, ships being 
directed not to use their navigation lights except for 
certain portions of the route, during which they crossed 
the route of transports and store ships bound between 
certain southern British ports (Portsmouth, Southampton 
and Devonport) and French ports. 

Routes were similarly laid down for ships to follow 
when navigating to or from the Bristol Channel, and 
for ships navigating the Irish Sea. 

Any system of convoy was at this time out of the 
question, as neither the cruisers to marshal the convoy 
to the submarine area, nor the destroyers to screen it 
when there, were available. 

There was one very important factor in the situation, 
viz., the comparative rate at which the Germans could 
produce submarines and at which we could build vessels 
suitable for anti-submarine warfare and for defence of 
commerce. The varying estimates gave cause for grave 
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anxiety. Our average output of destroyers was four to 
five per month. Indeed, this is putting the figure high; 
and, of course, we suffered losses. The French and 
Italians were not producing any vessels of .this type, 
whilst the Japanese were, in the early part of 1917, not 
able to spare any for work in European waters, although 
later in the year they lent twelve destroyers, which gave 
valuable assistance in the Mediterranean. The United 
States of America were not then in the war. Conse- 
quently measures for the defence of the Allied trade 
against the new menace depended on our own production. 

Our submarines were being produced at an average rate 
of about two per month only, and— apart from motor 
launches, which were only of use in the finest weather 
and near the coast — the only other vessels suitable for 
anti-submarine work that were building at the time, 
besides some sloops and P-boats, were trawlers, which, 
whilst useful for protection patrol, were too slow for most 
of the escort work or for offensive duties. The Germans’ 
estimate of their ora submarine production was about 
twelve per month, although this figure was never realized, 
the average being nearer eight. But each submarine 
was capable of sinking many merchant ships, thus 
necessitating the employment of a very large number of 
our destroyers ; and therein lay the gravity of the situa- 
tion, as we realized at the Admiralty early in 1917 that 
no effort of ours could increase the output of destroyers 
for at least fifteen months, the shortest time then taken 
to build a destroyer in this country. 

And here it is interesting to compare the time 
occupied in the production of small craft in Great Britain 
and in Germany during the war. 

In pre-war days we rarely built a destroyer in less 



48 The Crisis of the Naval War 

than Iwenty-i'our months, although shortly before the war 
efforts were made to reduce the time to something like 
eighteen to tweuLy months. Submarines occupied two 
years in construction. 

In starting the great building programme of destroyers 
and submarines at the end of 1914, Lord Fisher increased 
very largely the number of firms engaged in construct- 
ing vessels of both types. Hopes were held out of Lhe 
construction both of destroyers and of submarines in 
about twelve months; but labour and other difficulties 
intervened, and although some firms did complete craft 
of boLh classes during 1915 in less than twelve months, 
by 1916 and 1917 destroyers averaged about eighteen 
months and submarines even longer for completion. 

The Germans had always built their small craft rapidly, 
although their heavy ships were longer in construction 
than our own. Their destroyers were completed in a 
little over twelve months from the official date of order 
in pre-war days. During the early years of lhe war it 
would seem that they maintained this figure, and they 
succeeded in building their smaller submarines of Lhe 
U.B. and U.C. types in some six to eight months, as 
TJ.B. and U.C. boats began to be delivered as early as 
April, 1915, and it is certain that they were not ordered 
before August, 1914. 

The time taken by the Germans to build submarines 
of the U type was estimated by us at twelve months, 
and that of submarine cruisers at eighteen months. 
German submarine officers gave the time as eight to ten 
months for a U-boat and eighteen months for a sub- 
marine cruiser.* 

* It is to be observed that Captain Persius in a recent aiticlo gives a 
much longer period for the construction of the German submarines. It is not 
stated ■whether ho had access to official figuies, and his statement is not in 
agreement with the figures given by Geimnn submarine officers. 




A German Submaiine of the U-G Type (Minelayei). 
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A German Submatinc of the later Cruiser Class. 
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It is of interest to note here the rate of ship produc- 
tion attained by some firms in the United States of 
America during the .war. 

As I mention later,* the Bethlehem Steel Company, 
under Mr. Schwab’s guidance, produced ten submarines 
for us in five months from the date of the order. Mr. 
Schwab himself informed me that towards the end of 
the war he was turning out large destroyers in six weeks. 
The Ford Company, as is well known, produced sub- 
marine chasers of the e< Eagle ” type in even a shorter 
period, but these vessels were of special design and 
construction. 

I have dealt so far with the question of anti-submarine 
measures involving only the use of destroyers and other 
small surface craft. There were, of course, other methods 
both in use and under consideration early in 1917 when 
we took stock of the situation. 

For some time we had been using Decoy vessels, and 
with some success ; it was possible to increase the number 
of these ships at the cost of taking merchant ships off the 
trade routes or by building. A very considerable increase 
was arranged. 

The use of our own submarines offensively against 
enemy submarines had also been tried, and had met with 
occasional success, but our numbers were very limited 
(the total in December, 1916, fit for oversea or anti- 
submarine work was about forty). They were much 
needed for reconnaissance and offensive work against 
surface men-of-war in enemy waters, and only a few were 
at the time available for anti-submarine operations, and 
then only at the eost of other important services. 

The hydrophone had been in the experimental stage 
and under trial for a considerable period, but it had not 

* Vide Chaptorjvi, p. 157. 
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so far developed into an effective instrument for locating 
submarines, and although trials of the different patterns 
which had been devised were pushed forward with energy, 
many months elapsed before it became a practicable 
proposition. 

One of the best offensive measures against the enemy 
submarines, it was realized, was the mine, if laid in 
sufficiently large numbers. Unfortunately, in January, 
1917, we did not possess a mine that ,was satisfactory 
against submarines. 

Our deficiency in this respect was clearly shown in 
the course of some trials which I ordered, when one of 
our own submarines was run against a number of our 
mines, with the result that only about 38 per cent, of 
the mines (fitted, of course, only with small charges) 
exploded. The Germans were well aware that our mines 
were not very effective against submarines. 

We possessed at the time mines of two patterns, and 
whilst proving unsatisfactory against submarines, they 
were also found to be somewhat unreliable when laid 
in minefields designed to catch surface vessels, owing 
to a defect in the mooring apparatus. This defect was 
remedied, but valuable time was lost whilst the necessary 
alterations were being carried out, and although we 
possessed in April, 1917, a stock of some 20,000 mines, 
only 1,500 of them were then fit for laying. Tlic position, 
therefore, was that our mines were not a satisfactojy anti- 
submarine weapon. 

A new pattern mine, which had been designed on the 
model of the German mine during Sir Henry Jackson’s 
term of office as First Sea Lord in 1916, was experi- 
mented with at the commencement of 1917, and as soon 
as drawings could be prepared orders for upwards of 
100,000 were placed in anticipation of its success. There 
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were some initial difficulties before all the details were 
satisfactory, and, in spite of the greatest pressure on manu- 
facturers, it was not until November, 1917, that mines 
of this patlern were being delivered in large numbers. 
The earliest minefields laid in the Heligoland Bight in 
September and October, 1917, with mines of the new pat- 
tern met with immediate success against enemy sub- 
marines, as did the minefields composed of the same type 
of mine, the laying of which commenced in November, 
1917, in the Straits of Dover. 

When it became possible to adopt the system of bring- 
ing merchant ships in convoys through the submarine zone 
under the escort of a screen of destroyers, this system be- 
came in itself, to a certain extent, an offensive operation, 
since it necessarily forced the enemy submarines desirous 
of obtaining results into positions in which they themselves 
were open to violent attack by depth charges dropped by 
destroyers. 

During the greater part of the year 1917, however, 
it was only possible to supply destroyers with a small 
number of depth charges, which was their principal 
anti-submarine weapon ; as it became feasible to increase 
largely the supply of these charges to destroyers, so the 
violence of the attack on the submarines increased, and 
their losses became heavier. 

The position then, as it existed in the early days of 
the year 1917, is described in the foregoing remarks. 

The result measured in loss of shipping (British, 
Allied, and neutral) from submarine and mine attack in 
the first half of the year was as follows in gross tonnage : 

January ... 324,016 April ... 870,859 

February ... 500,578 May ... 589,754 

March ... 555.991 June ... 675,154 



53 


The Crisis of the Naval War 

Because of the Lime required for production, it was 
a sheer impossibility to put into effect any fresh devices 
that might be adopted for dealing with submarine war- 
fare for many months, and all that eoidd be done was 
to try new methods of approach to the coast and, as 
the number of small craft suitable for escort duty 
increased, to extend gradually the convoy system already 
in force to a certain extent for the French coal trade 
and the Scandinavian trade. 

In the chapters which follow the further steps which 
were taken to deal with the problem, and the degree of 
success which attended them, will be described. 



CHAPTER III 


ANTI-SUBMARINE OPERATIONS 

The previous chapters have dealt with the changes in 
organization carried out at the Admiralty during the 
year 1917 largely with the object of being able to deal 
more effectively with the submarine warfare against 
merchant ships. Mention has also been made of the sub- 
marine problem with which the Navy had to deal ; 
particulars of the anti-submarine and other work carried 
out will now be examined. 

A very large proportion of the successful anti-sub- 
marine devices brought into use during 1917, and 
continued throughout the year 1918, were the outcome 
of the work of the Anti-Submarine Division of the Naval 
Staff, and it is but just that the high value of this 
work should be recognized when the history of the war 
comes to be written by future historians. As has been 
staled in Chapter I, Rear-Admiral A. C. Duff, C.B., 
was the original head of the division, with Captain F. C. 
Dreyer, C.B., Commander Yeats Brown, and Com- 
mander Reginald Henderson as Kis immediate assistants. 
Captain II. T. Walwyn took the place of Captain 
Dreyer on March 1, 1917, when the latter officer became 
Director of Naval Ordnance. When Admiral Duff was 
appointed Assistant Chief of the Naval Staff, with a seat 
on the Board, in May, 1917, Captain W. W. Fisher, 
C.B., became head of the division, which still remained 
one of the divisions of the Staff working immediately 
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under the A.C.N.S. It is to these officers, with their 
most zealous, clever and efficient staff, that the 
institution of many of Lhe successful anti-submarine 
measures is largely due. They were indefatigable in 
their search for new methods and in working out and 
perfecting fresh .schemes, and they kept their minds open 
to next} ideas. They received much valuable assistance 
from the great civilian scientists who gave such ready 
help during the war, the function of the naval officers 
.working with the scientists being to see that the effort 
was being directed along practical lines. They were also 
greatly indebted to Captain Ryan, R.N., for the exceed- 
ingly valuable work carried out by him at the experimental 
establishment at Ilawkcraig. Many brilliant ideas were 
due to Captain Ryan’s clever brain. 

I doubt whether the debi due to Admiral Duff and 
Captain Fisher and their staff for their great work can 
ever be thoroughly appreciated, bul it is certainly my 
duly to mention it here since I am better able to speak 
of it than any other person. Tn saying this I do not 
wisli to detract in Lhe least from the value of the part 
performed by those to whose lot it fell Lo put the actual 
schemes into operation. Without them, of course, 
nothing could have been accomplished. 

When the Anti-Submarine Division started in 
December, 1916, the earlier devices to which attention 
was devoted were : 

(1) The design and manufacture of howitzers 
firing shell fitted Lo explode some 40 to 60 feet under 
water with which to attack submarines when 
submerged. 

(2) The introduction of a more suitable pro> 
jeetile for use against submarines than that supplied 
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at tlie lime to the guns of destroyers and patrol 
craft. 

(3) The improvement of and great increase in 
the supply of smoke apparatus for the screening of 
merchant ships from submarines attacking by gun- 
fire. 

(4) A great increase in the number of depth 
charges supplied to destroyers and other small 
craft. 

(5) The development of the hydrophone for 
anti-submarine work, both from ships and from 
shore stations. 

(6) The introduction of the “Otter” for the 
protection of merchant ships against mines. 

(7) A very great improvement in the rapidity of 
arming merchant ships defensively. 

(8) The extended and organized use of air craft 
for anti-submarine work. 

(9) A great development of the special service or 
decoy ship. 

(10) The introduction of a form of net protection 
for merchant ships against torpedo fire. 

Other devices followed, many of which were the out- 
come of work in other Admiralty Departments, par- 
ticularly the Departments of the Director of Naval 
Ordnance and the Director of Torpedoes and Mines, 
working in conjunction with the Anti-Submarine or 
the Operations Division of the Naval Staff. Some 
of the new features were the development of depth- 
charge throwers, the manufacture and use of fast coastal 
motor-boats for anti-submarine work, the production 
of mines of an improved type for use especially against 
submarines, very considerable developments in the use 
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of minefields, especially deep minefields, including 
persistent mining in the Heligoland Bight and the lay- 
ing of a complete minefield at varying depths in the 
Straits of Dover; also, after the United States entered 
the war, the laying of a very extensive minefield right 
across the northern part of the North Sea. The provision 
of 4 ‘flares” for illuminating minefields at night, and a 
system of submarine detection by the use of electrical 
apparatus were also matters which were taken up and 
pressed forward during 19 IT. During the year the 
system of dazzle painting for merchant ships was brought 
into general use. 

On the operational side of the Naval Staff the work 
of dealing with enemy submarines before they passed 
out of the North Sea was taken in hand by organized 
hunting operations by destroyers and other patrol craft, 
and by the more extended use offensively of our own 
submarines, as vessels became available. 

Considerable developments ,werc effected in the 
matter of Lhe conti’ol of mercantile traffic, and much 
was done to train the personnel of the mercantile marine 
in matters relating to submarine warfare. 

Taking these subjects in detail, it will be of interest 
to examine the progress made during the year. 

Howitzers 

The howitzer as a weapon for use against the sub- 
marine when submerged was almost non-existent at the 
beginning of 1917, only thirty bomb-throwers, on the 
lines of trench-mortars, being on order. By April of 
that year designs for seven different kinds of bomb- 
throwers and howitzers had been prepared and approved, 
and orders placed for 1,000 weapons, of which number 
the first 41 were due for delivery in May. By the end 
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of May the number of bomb-throwers and howitzers on 
order had been increased to 2,050, of eight different 
patterns. Over 1,000 of these weapons fired a bomb or 
shell carrying a bursler exceeding’ 90 lbs. in weight, and 
.with a range varying between 1,200 and 2,000 yards. 
Later in the war, as we gained experience of the value 
of this form of attack, heavier bombs were introduced 
for use in the existing bomb-throwers and howitzers. 
The howitzer as an anti-submarine weapon was handi- 
capped by the comparatively small weight of the bursLing 
charge of its shell. This applied more particularly to 
the earlier patterns, and to inflict fatal injury it was 
necessary to burst the shell in dose proximity to the 
submerged submarine. This weapon, although not very 
popular at first, soon, however, proved its value, when 
employed both from patrol craft and from merchant ships. 

One curious instance occurred on March 28, 1918, 
of a merchant ship being saved by a 7.5-inch howitzer. 
A torpedo was seen approaching at a distance of some 
600 yards, and it appeared certain to hit the ship. A 
projectile fired from the howitzer exploded under water 
close to the torpedo, deflected it from its course, and 
caused it to come to the surface some 60 yards from the 
ship; a second projectile caused it to stop, and appar- 
ently damaged the torpedo, which when picked up by 
an escorting vessel was found to be minus its head. 

Delivery of howitzers commenced in June, 1917, and 
continued as follows : 

Date. 

July 24, 1917 

October 1, 1917 
December 10, 1917 ... 


No. of Howitzers 

actually issued. including those 


85 

92 

377 


under proof, 
48 
167 
422 
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The slow rate of delivery, in spile of constant 
pressure, which is shown by these figures gives some 
idea of the time required to bring new devices into 
existence. 

Projectile for Use Against Submarines 

In January, 1017, the Director of Naval Ordnance 
was requested by Ihe Anti-Submarine Division of the 
Naval Staff to carry out Lrials against a target represent- 
ing the hull of a German submarine, so far as the details 
were known Lo us, to ascertain the most suitable type 
of projectile amongst those then in existence Cor the 
attack of submarines by guns of 4.7-inoh calibre and 
below. 

The results were published to llie Fleet in March, 
3917. They afforded some useful knowledge and demon- 
strated the ineffectiveness of some of the shells and fuses 
commonly in use against submarines from 32-pounder 
guns, the weapon with which so many of our patrol 
craft were armed. 'Hie target at which the shell was 
fired did not, however, fully represent a German sub- 
marine under the conditions of service. The trials were 
therefore continued, and as a result, in June, 1917, a 
further order was issued to the Fleet, giving directions as 
to the type of projectile to be used against submarines 
from all natures of guns, pending the introduction of 
delay action fuses for the smaller guns; this was the 
temporary solution of the difficulty until a new type of 
shell evolved from the experience gained at the trials 
could be produced and issued. The trials, which were 
exhaustive, were pressed forward vigorously and con- 
tinuously throughout the year 1917, and meanwhile more 
accurate information as to the exact form of the hull and 
the thickness of the plating of German submarines became 
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available. Early in 1918 the first supplies of the new 
fuses were ready for issue. 

Smoke Apparatus 

The earlier smolce apparatus for supply to merchant 
ships was designed towards the end of 1916. 

One description of smoke apparatus consisted of an 
arrangement for burning phosphorus at the stem of a 
ship ; in other cases firework composition and other 
chemicals ,were used. A dense smoke cloud was thu9 
formed, and, with the wind in a suitable direction, a 
vessel could hide her movements from an enemy sub- 
marine on other vessel, and thus screen herself from 
accurate shell fire. 

In another form the apparatus was thrown overboard 
and formed a smoke cloud on the water. 

The rate of supply of sets of the smoke apparatus to 
ships is shown by the following figures : 

April 1, 1917 1,872 sets 

July 8, 1917 2,563 „ 

October 5, 1917 3,445 „ 

November 26, 1917 ... 3,976 ,, 

Depth Charges 

Depth charges, as supplied to ships in 1917, were of 
two patterns : one, Type D, contained a charge of 800 lb. 
of T.N.T., and the other, Type D*, earned 120 lb. of 
T.N.T. At the commencement of 1917 the allowance 
to ships was two of Type D and two of Type D*, and 
the supply was insufficient at that time to keep up the 
stock required to maintain on board four per destroyer, 
the number for which they were fitted, or to supply all 
trawlers and other patrol craft with their allowance. The 
great value of the depth charge as a weapon against sub- 
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marines, and the large number thaL were required for 
successful attack, became apparent early in ]017, and 
the allowance was increased. Difficulty was experienced 
throughout the year in maintaining adequate stocks 
owing to the shortage of labour and Ihe many demands 
on our industries made by the war, but the improve- 
ment is shown by the fact that while the average output 
per weeh of depth charges was only HO in July, it had 
become over 500 by October, and that by the end 
of December it was raised to over 800, and was still 
increasing very rapidly. Asa consequence, early in 1918 
it was found possible to increase the supply very hugely, 
as many as 30 to 40 per destroyer being carried. 

Improvements in the details of depth charges were 
effected during 1917. One such improvement was the 
introduction of a pistol capable of firing at much greater 
depths than had been in use before. The result was 
that all vessels, .whether Cast or slow, could safely use 
the 300-lb. depth charge if set to a sufficient depth. This 
led to the abolition of the Type D # charges and the 
universal supply of Type D. 

In spite of the difficulties of dropping depth charges 
so close to submarines as to damage them sufficiently 
to cause them to come Lo the surface, very good results 
were obtained from their use when destroyers carried 
enough to foi*m, so to speak, a ring round the assumed 
position at which the submarine had dived. In order to 
encourage scientific attack on submarines, a system of 
depth charge “ Battle Practice ” was introduced towards 
the end of 1917. 

It is as well to correct a common misapprehension 
as to the value of depth charges in destroying submarines. 

Many people held very exaggerated ideas on this 
subject, even to the extent of supposing that a depth 
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charge would destroy a submarine if dropped within 
several hundred yards of her. This is, unfortunately, 
very far indeed from being the case; it is, on the 
contrary, necessary to explode the charge near the 
submarine in order to effect destruction. Taking the 
depth charge with 300 lb. weight of explosive, ordinarily 
supplied to destroyers in 1017, it was necessary to explode 
it within fourteen feet of a submarine to ensure destruc- 
tion ; at distances up to about twenty-eight feet from the 
hull the depth charge might be expected to disable a 
submarine to the extent of forcing her to the surface, 
when she could be sunk by gun-fire or rammed, and 
at distances up to sixty feet the moral effect on the crew 
would be considerable and might force the submarine to 
the surface. 

A consideration of these figures will show that it 
was necessary for a vessel attacking a submarine with 
depth charges to drop them in very close proximity, and 
the first obvious difficulty was to ascertain the position 
of a submarine that had dived and was out of sight. 

Unless, therefore, the attacking vessel was fairly 
close to the submarine at the moment of the latter diving 
there was but little chance of the attack being successful. 

Hydrophones 

The Hydrophone, for use in locating submerged sub- 
marines, although first evolved in 1915, was in its infancy, 
so far as supply to ships was concerned, at the commence- 
ment of 1917. Experiments were being carried out by the 
Board of Invention and Research at Harwich, and by 
Captain Ryan, R.N., at Hawkcraig, and although very 
useful results had been obtained and a considerable number 
of shore stations as well as some patrol vessels had been 
fitted with hydrophones, which had a listening range of 
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one or two miles, all the devices for use afloat 
suffered from the disadvantage that it was not possible 
to use them whilst the ship carrying them was moving, 
since the noise of the vessel’s own machinery and of 
the water passing along the side prevented the noise 
made by other vessels being located. What was required 
was a listening instrument that could be used by a 
ship moving at least at slow speed, otherwise the ship 
carrying the hydrophone was herself, when stopped, an 
easy target for the submarine’s torpedo. It was also 
essential, before an attack could be delivered, to be able 
to locate the direction of the enemy submarine, and prior 
to 191? all that these instruments showed was the presence 
of a submarine somewhere in the vicinity. 

Much research and experimental work was carried 
out during the year 1917 under the encouragement and 
supervision of the Anti-Submarine Division of the Naval 
Staff. Two hydrophones were invented in the early part 
of 1917, one by Captain Ryan, B.N., and one by Lhe 
Board of Invention and Research, which could be used 
from ships at very slow speed and which gave some 
indication of the direction of the sound; finally, in the 
summer of 1917, the ability and patience of one inventor, 
Mr. Nash, were rewarded, and an instrument was devised 
termed the “fish” hydrophone which to a considerable 
extent fulfilled the required conditions. Mr. Nash, whose 
invention had been considered but not adopted by the 
Board of Invention and Research before he brought it to 
the Anti-Subniariue Division of the Naval Staff, laboured 
under many difficulties with the greatest energy and per- 
severance; various modifications in the design were 
effected until, in October, 1917, the instrument was 
pronounced satisfactory and supplies were put in 
hand. 
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The next step was to fit the “fish” hydrophone in 
certain auxiliary patrol vessels as well as some destroyers, 
“ P ” boats and motor launches, to enter and train men 
to work it, and finally to organize these vessels into 
“submarine hunting flotillas, ” drill them, and then set 
them to their task. 

This work, which occupied some time, was carried out 
at Portland, where a regular establishment was set up 
for developing the “fish ” hydrophone and for organizing 
and training the “ hunting flotillas ” in its use. A con- 
siderable amount of training in the use of the hydrophone 
was required before men became efficient, and only those 
with a very keen sense of hearing were suited to the 
work. The chances of the success of the hunting flotillas 
had been promising in the early experiments, and the 
fitting out of patrol craft and organizing and drilling 
them, proceeded as rapidly as the vessels could be ob- 
tained, but largely owing to the slow production of 
trawlers it was not until November that the first hunting 
flotilla fitted with the “fish” hydrophone was actually 
at work. The progress made after this date is illustrated 
by the fact that in December, 1917, a division of drifters, 
with a “P” boat, fitted with this “fish” hydrophone 
hunted an enemy submarine for seven hours during dark- 
ness, covering a distance of fifty miles, kept touch with 
her by sound throughout this period, and finished by 
dropping depth charges in apparently the correct position, 
since a strong smell of oil fuel resulted and nothing further 
could he heard of the submarine, although the drifters 
listened for several hours. On another occasion in the 
same month a division of drifters hunted a submarine for 
five hours. The number of hydrophones was increased as 
rapidly as possible until by the end of the year the system 
was in full operation within a limited area, and only 
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required expansion to work, as was intended, on a large 
scale in the North Sea and the English Channel. 

Meanwhile during 1917 directional hydrophones, 
which had been successfully produced both by Captain 
Ryan and by the Board of Invention and Research, 
had been fitted to patrol craft in large numbers, and 
“ hunting flotillas ” were operating in many areas. A 
good example of the working of one of these flotillas 
occurred off Dartmouth in Lhe summer of 1918, when 
a division of motor launches fitted with the Mark II 
hydrophone, under the general guidance of a destroyer, 
carried out a successful attack on a German submarine. 
Early in the afternoon one of the motor launches dropped 
a depth charge on an oil patch, and shortly afterwards 
one of the hydrophones picked up the sound of an 
internal combustion engine; a line of depth charges was 
run on the bearing indicated by the hydrophone. The 
motor launches and the destroyer remained listening, 
until at about G.O p.m. a submarine came to the surface 
not far from Motor Launch No. 135, which fired two 
rounds at the submarine before the latter submerged. 
Other motor launches closed in, and depth charges 
were dropped by them in close proximity to the wash 
of the submarine. Oil came to the surface, and more 
depth charges were dropped in large numbers on the 
spot for the ensuing forty-eight hours. Eventually 
objects came to the surface clearly indicating the 
presence of a submarine. Further charges were dropped, 
and an obstruction on the bottom was located by means 
of a sweep. This engagement held peculiar interest 
for me, since during my visit to Canada in the 
winter of 1919 the honour fell to me of presenting to 
a Canadian — Lieutenant G. L. Cassady, R.N.V.R. — 
at Vancouver the Distinguished Service Cross awarded 
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him by His Majesty for his work in Motor Launch 
No. 135 on this occasion. 

Motor Launches were organized into submarine hunt- 
ing flotillas during the year 1917. These vessels were 
equipped wiLh the directional hydrophone as soon as its 
utility was established, and were supplied with depth 
charges. In the summer of 1917 four such hunting 
flotillas were busy in the Channel ; the work of one 
of these I have described already, and they certainly con- 
tributed towards making the Channel an uneasy place 
for submarine operations. 

These results were, of course, greatly improved on 
in 1918, as the numbers of ships fitted with the “fish” 
and other hydrophones increased and further experience 
was gained. 

The progress in supply of hydrophones is shown by 
the following table : 


Dale . 

Supply of 
General Service 

Directional 
Mark I and 

Shark Fin 
Type. 

Fish 

1917 . 

Portable Type. 

Mark II. 

Type. 

July 31 ... 

... 2,750 

500 

— 

— 

August 31 

... 2,750 

700 

— 

— 

September 30 

... 2,750 

850 

— 

— 

October 31 

... 8,500 

1,000 

— 

— 

December 31 

... 3,G80 

1,950 

870 

37 


Hydrophone Stations and Training Schools 

At the beginning of 1917 four shore hydrophone 
stations were in use. Dxiring the year eight additional 
stations were completed and several more were nearing 
completion. The first step necessary was a considerable 
increase in the instructional facilities for training listeners 
both for the increased number of shore stations and 
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for the large number of vessels that were fitted for 
hydrophone work during the year. 

The greater part of this training Look place at the 
establishment at Hawkcraig, near Rosyth, at which 
Captain Ryan, R.N., carried out so much exceedingly 
valuable work during the war. I am not able to give 
exact figures of the number of officers and men who were 
instructed in hydrophone work either at Hawkcraig or 
at other stations by instructors sent from Hawkcraig, 
but the total was certainly upwards of 1,000 officers and 
2,000 men. In addition to this extensive instructional 
work the development of the whole system of detecting 
the presence of submarines by sound is very largely due 
to the work originally carried out at Hawkcraig by 
Captain Ryan. 

The first hydrophone station which was established 
in the spring of 1915 was from Oxcars Lighthouse in 
the Firth of Forth ; it was later in the year transferred 
to Inehcolm. Experimental work under Captain Ryan 
continued at Hawkcraig during 1915, and in 1916 a 
section of the Board of Invention and Research went 
to Hawkcraig to work in conjunction with him. This 
station produced the Mark II directional hydrophone of 
which large numbers were ordered in 1917 for use in 
patrol craft. It was a great improvement on any 
hydrophone instrument previously in use. Hawkcraig 
also produced the directional plates fitted to our sub- 
marines, as well as many other inventions used in detect- 
ing the presence of submarines. 

In addition to the work at Hawkcraig an experimental 
station under the Board of Invention and Research 
was established near Harwich in January, 1917. The 
Mark I directional hydrophone was designed at this 
establishment in 1917, and other exceedingly valuable 
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work was carried out there connected with the detection of 
submarines. 

At Malta an experimental station, with a hydrophone 
training school, was started in the autumn of 1917, 
and good work was done both there and at a hydrophone 
station established to the southward of Otranto at about 
the same time, as well as at a hydrophone training school 
started at Gallipoli at the end of the year. 

"Otters" and Paravanes 

The “ Otter ” system of defence of merchant ships 
against mines was devised by Lieutenant Dennis Burney, 
D.S.O., R.N.,* and was on similar lines to his valuable 
invention for the protection of warships. The latter 
system had been introduced into the Grand Fleet in 
1916, although for a long period considerable opposi- 
tion existed against its general adoption, partly on 
account of the difficulties experienced in its early days 
of development, and partly owing to the extensive 
outlay involved in fitting all ships. However, this oppo- 
sition was eventually overcome, and before the end of 
the war the system had very amply justified itself by 
saving a large number of warships from destruction by 
mines. It was computed that there were at least fifty 
cases during the war in which paravanes fitted to -war- 
ships had cut the moorings of mines, thus possibly saving 
the ships. It must also be borne in mind that the cutting 
of the moorings of a mine and the bringing of it to the 
surface may disclose the presence of an hitherto unknown 
minefield, and thus save other ships. 

Similarly, the <e Otter” defence in its early stages 
was not introduced without opposition, but again all 
difficulties were overcome, and the rate of progress in its 

*A son of Admiral Sir Cecil Burnev. 
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use is shown in the following statement giving the number 
of British merchant ships fitted with it at different periods 
of 1937 : 

By July 1, 93 ships had been fitted. 

By September 1 , 29 1 ships had been fitted. 

By December 1, 900 ships had been fitted. 

The system was also extended to foreign merchant 
ships, and supplies of Otters '* were sent abroad for this 
purpose. 

A considerable number of merchant ships were 
known to have been saved from destruction by mine by 
the use of this system. 

Defensive Arming of Merchant Ships 

The defensive arming of merchant ships was a matter 
which was pressed forward with great energy and 
rapidity during the year 1917. The matter was taken 
up with the Cabinet immediately on the formation of 
the Boai’d of Admiralty presided over by Sir Edward 
Carson, and arrangements made for obtaining a consider- 
able number of gxxns from the War Office, from Japan, 
and from France, besides sui’ren deilng some guns from 
the secondary and anti-torpedo boat armament of our 
own men-of-war, principally those of the older type, 
pending the manufacture of large numbers of guns for 
the purpose. Orders for some 4,200 guns were placed 
by Captain Dreyer, the Director of Naval Ordnance, 
with our own gun makers in March, April and May, 
191/, in addition to nearly 3,000 guns already on order 
for this purpose ; 400 90-m.m. guns were obtained from 
France, the mountings being made in England. Special 
arrangements were also made by Captain Dreyer for 
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the rapid manufacture of all guns, including the pro- 
vision of the materia] and of extra manufacturing 
plant. 

These orders for 4,200 guns and the orders for 2,020 
howitzers placed at the same time brought the total 
number of guns and howitzers under manufacture in 
England for naval and merchant service purposes in 
May, 3917, up to the high figure of 10,761. 

At the end of the year 1916 the total number of 
merchant ships that had been armed since the commence- 
ment of the war (excluding those which were working 
under the White Ensign and which had received offen- 
sive armaments) was 1,420. Of this number, 83 had 
been lost. 

During the first six months of 1917 armaments were 
provided for an additional 1,581 ships, and during the 
last six months of that year a further total of 1,406 ships 
were provided with guns, an aggregate number of 2,987 
ships being thus furnished with armaments during the 
year. This total was exclusive of howitzers. 

The progress of the work is shown by the following 
figures : 

Number of guns that had been 
Date. provided for British Merchant 

Ships excluding Howitzers. 


January 1, 1917 

1,420 

April 1, 1917 

... 2,181 

July 1, 1917 

8,001 

October 1, 1917 

... 8,768 

January 1, 1918 

... 4,407 


The figures given include the guns mounted in ships 
that were lost through enemy action or from marine 
risks. 

It should be stated that the large majority of the 
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guns manufactured during 1917 were 12-pounders or 
larger guns, as experience had shown that smaller weapons 
were usually outranged by those carried in submarines, and 
the projectiles of even the 12-pounder were smaller than 
was desirable. Of the 2,987 new guns mounted in 
merchant ships during the year 1917 only 190 were 
smaller than 12-pounders. 

Aircraft for Anti-Submarine Work 

Anti-submarine work by aircraft was already in 
operation round our coasts by the beginning of 1917, 
and during the year the increase in numbers and improve- 
ment in types of machines rendered possible considerable 
expansion of the work. Closer co-operation between 
surface vessels and aircraft was also secured, and as 
the convoy system was extended aircraft were used both 
for escort and observation work, as well as for attack on 
submarines. For actual escort work airships were 
superior to heavier-than-air machines owing to their 
greater radius of action, whilst for offensive work against 
a submarine that had been sighted the high speed of the 
seaplane or aeroplane was of great value. 

In 1916 and the early part of 1917 we were but ill 
provided with aircraft suitable for anti-submarine opera- 
tions at any considerable distance from the coast, and 
such aircraft as we possessed did not carry sufficiently 
powerful bombs to be very effective in attacking sub- 
marines, although they were of use in forcing these vessels 
to submerge and occasionally in bringing our surface craft 
to the spot to press home the attaek. 

The Royal Naval Air Service, under Commodore 
Godfrey Paine, devoted much energy to the provision 
of suitable aircraft, and the anti-submarine side of the 
Naval Staff co-operated in the matter of their' orsaniza- 
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tion ; wiLli the advent of the large “America 55 type 
of seaplane and the Handley-Page type of aeroplane, 
both of which carried heavy bombs, successful attacks 
on enemy submarines became more frequent. They 
were assisted by the airships, particularly those of the 
larger type. 

Improvements which were effected in signalling 
arrangements between ships and aircraft were instru- 
mental in adding greatly to their efficiency, and by the 
early summer of 1917 aircraft had commenced to play 
an important part in the war against submarines and 
in the protection of trade. 

Thereafter progress became rapid, as the following 
figures show : 

In June, 1917, aeroplanes and seaplanes patrolling 
for anti-submarine operations covered 75,000 miles, 
sighted 17 submarines, and were able to attack 7 of 
them. 

In September, 1917, the distance covered by anti- 
submarine patrols of aeroplanes and seaplanes was 91,000 
miles, 25 submarines were sighted, of which 18 were 
attacked. 

In the four weeks ending December 8, 1917, in spite 
of the much shorter days and the far less favourable fly- 
ing weather experienced, the mileage covered was again 
91,000 miles; 17 submarines were sighted, of which 11 
were attacked during this period. 

As regards airships the figures again show the 
increased anti-submarine work carried out : 

In June, 1917, airships engaged in anti-submarine 
patrol covered 53,000 miles, sighted and attacked 1 
submarine. 

In September, 1917, they covered 88,000 miles, and 
sighted 8 submarines, of which 5 were attacked. 
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In the four weeks ending December 8, 1917, they 
covered 50,000 miles, sighted G submarines, and attacked 
5 of them. 

The airships were more affected by short days, and 
particularly by bad weather, than the heavier than air 
craft, and the fact that they covered practically the same 
mileage in the winter days of December as in the summer 
days of June shows clearly the development that took 
place in the interval. 

During the whole of 1917 it was estimated that our 
heavier than air craft sighted 185 submarines and attacked 
85 of them, and our lighter lhan air craft sighted 26 and 
attacked 15. The figures given in Chapter IX of the 
number of submarines sunk during the war hy aircraft 
(viz. 7 as a minimum), when compared with the number 
of attacks during 1917 alone suggest the difficulties of 
successful attack. 

In September, 1917, as extensive a programme as 
was consistent with manufacturing capabilities, in view of 
the enormous demands of the Army, was di’awn up by the 
Naval Staff for the development of aircraft for anti- 
submarine operations during 1918. 

The main developments were in machines of the large 
“America” type and heavy bombing machines for 
attacking enemy bases, as well as other anti-submarine 
machines and aircraft for use with the Grand Fleet. 

Included in the anti-submarine operations of aircraft 
during 1917 were the bombing attacks on Bruges, since 
the German submarines and the shelters in which they 
took refuge were part of the objective. 

These attacks were carried out from the aerodrome 
established hy the Royal Naval Air Service at Dunkirk. 
During 1917 the Naval Air Forces of the Dover Com- 
mand, which included the squadrons at Dunkirk, were 
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under the command of Captain C. L. Lambe, R.N., and 
the operations of this force were of a very strenuous 
character and of the nLmost value. 

Bombing operations prior to the year of 3917 had 
been carried out by various types of machines, but the 
introduction of the Handley-Pagc aeroplanes in the 
spring of 1917 enabled a much greater weight of bombs 
— viz. some 1,500 lbs. — to be carried than had hitherto 
been possible. These machines were generally used for 
night bombing, and the weight of bombs dropped on 
the enemy bases in Belgium rose with great rapidity as 
machines of the I-Iandley-Page type were delivered, as 
did the number of nights on which attacks were made. 
It was no uncommon occurrence during the autumn of 
1917 for six to eight tons of bombs to be dropped in 
one night. I have not the figures for 1918, but feel no 
doubt that with the great increase in aircraft that became 
possible during that year this performance was constantly 
exceeded. 


Special Service or Decoy Ships 

The story of the work of these vessels constitutes a 
record of gallantry, endurance and discipline which 
lias never been surpassed afloat or ashore. The 
earliest vessels were fitted out during the year 1915 
at Scapa, Rosyth, Queenstown and other ports, and 
from the very first it was apparent that they would 
.win for themselves a place in history. The earliest 
success against an enemy submarine by one of these 
vessels was achieved by the Prince Charles , fitted 
out at S.capa, and commanded by Lieutenant Mark- 
Wardlaw, an officer on the Staff of Admiral Sir Stanley 
Colville, then Admiral Commanding the Orkneys and 
Shetlands. In the early months of 1917 it .was decided 
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to augment greatly the force of these special service vessels, 
and steps were taken to organize a separate Admiralty 
Department for the work. Special experience was 
needed, both for the selection of suitable ships and for 
fitting them out, and care was taken to select officers 
who had been personally connected with the work during 
the war; the advice of successful commanders of decoy 
ships was also utilized. At the head ,was Captain 
Alexander Farrington, under whose directions several 
ships had been fitted out at Seapa with great ingenuity 
and success. Every class of ship was brought into the 
service : steam cargo vessels, trawlers, drifters, sailing 
ships, ketches, and sloops specially designed to have the 
appearance of cargo ships. These latter vessels were known 
as “ convoy sloops ” to distinguish them from the ordinary 
sloop. Their design, which .was very clever, had been 
prepared in 191G by Sir Eustace T. D’Eyncourt, the 
Director of Naval Construction. The enemy submarine 
commanders, however, became so wary owing to Llic 
successes of decoy ships that they would not come to llie 
surface until they had inspected ships very closely in the 
submerged condition, and the fine lines of the convoy 
sloops gave them away under close inspection. 

In the early spring of 1917 the Director of Naval 
Construction was asked whether the “ P ” class of patrol 
boats then under construction could be altered to work 
as decoy vessels, as owing to their light draught they 
would be almost immune from torpedo attack. 

A very good design was produced, and some of the 
later patrol boats were converted and called “ P Q’ s .” 
These vessels had the appearance of small merchant ships 
at a cursory glance. They would not, however, stand 
close examination owing, again, to their fine lines, but 
being better sea boats than the “P’s,” by reason of 
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theix - greater freeboard, the design was continued, and 
they met with considerable success against submarines 
(especially in the Irish Sea) by ramming and depth 
charge tactics, the submarines when submerged probably 
not realizing when observing the “P Q.’s ” through a 
periscope the speed of which they were capable. 

During 1917, when the unrestricted submarine war- 
fare was in progress, many of the decoy vessels were 
fitted with torpedo tubes, either above water or sub- 
merged, since, as the submarine commanders became 
more wary, they showed great dislike to coming to the 
surface sufficiently close to merchant ships to admit of 
the gun armament being used with certainty of success. 
A torpedo, on the other hand, could, of course, be used 
effectively against a submarine whilst still submeiged. 
The use also became general of casks or cargoes of wood 
to give additional flotation to decoy ships after being 
torpedoed, so as to prolong their life in case the submarine 
should close near enough to allow of effective gunfire. 

Another ruse adopted was that of changing the disguise 
of a decoy ship during the night, so that she could not be 
identified by a submarine which had previously made au 
attack upon her. In all cases of disguise or of changing 
disguise it was essential that the decoy ship should assume 
the identity of some class of vessel likely to be met with 
in the particular area in which she was working, and 
obviously the courses steered were chosen with that 
object in view. 

Again, since for success it was essential to induce 
the submarine to come within close range so that the decoy 
ship’s gunfire should be immediately effective, it was 
necessary that her disguise should stand the closest possible 
examination through the periscope of a submarine. Ger- 
man submarine coxnmanders, after a short experience of 
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decoy ships, were most careful not to bring their vessels 
to the surface in proximity to craft that were appar- 
ently merchant ships until they had subjected them to 
the sharpest scrutiny at short range through the periscope, 
and the usual practice of an experienced submarine 
commander was to steer round the ship, keeping sub- 
merged all the time. 

Not only was it essential that there should be no 
.sign of an armament in the decoy ship, or a man-of-war- 
like appearance in any respect, but when the ‘•panic” 
signal was made to lead the submarine commander to think 
that his attack had succeeded, precautions had to be taken 
against the presence of more than the ordinary number of 
men in the boats lowered and sent away with the supposed 
whole ship’s company ; also the sight of any men left on 
board would at once betray the real character of the decoy 
ship and resull in the disappearance of the submarine and 
the probable sinking of the disguised craft by torpedo fire. 

During the late summer of 1917 it became evident 
that the submarine commanders had become so suspicious 
of decoy craft that the chances of success by the larger 
cargo vessels were not sufficient to justify any furl her 
addition to existing numbers in view of the increasing 
shortage of shipping ; a considerable fleet of steamers build- 
ing for this purpose was therefore diverted to trade 
purposes. The number of smaller vessels, particularly 
sailing craft, was, however, increased especially in 
Mediterranean waters where they had not been previously 
operating on an extensive scale. 

It is impossible to close these remarks on this class 
of vessel without testifying once more to the splendid 
gallantly, self-sacrifice, skilful resource and magnificent 
discipline shown by those on board. This is illustrated 
by descriptions of a few typical actions fought during 1917. 
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The first which I relaLe took place on February 17, 
1917, when a decoy vessel, a steamship armed with five 
12-pounder guns, commanded by that most gallant officer, 
Captain Gordon Campbell, R.N., was torpedoed by a 
submarine in a position Lat. 51.84 N., Long. 11.28 W. 

Captain Campbell saw the torpedo coming and 
manoeuvred to try and avoid being hit in the engine- 
room, but as he purposely always selected a very slow 
ship for decoy work his attempt was only partially success- 
ful and the engine-room began to fill. No signal for 
assistance was made, however, as Captain Campbell 
feared that such a signal might bring another vessel on 
the scene and this would naturally scare the submarine 
away. The usual procedure of abandoning the ship in 
the boats with every appearance of haste was carried 
out, only sufficient hands remaining hidden on board to 
work the guns. The periscope of the submarine was 
next sighted on the quarter within 200 or 300 yards, 
and she came slowly past the ship still submerged and 
evidently examining the vessel closely through the peri- 
scope. She passed within a few yards of the ship, then 
crossed the bow and came to the surface about 200 yards 
off and passed down the port side again close to. Captain 
Campbell waited until every gun would bear before giving 
the signal for “ action.” The decoy ship’s true character 
was then revealed ; concealed gunports were thrown open ; 
colours were hoisted, and a hot fire opened from all guns. 
The submarine was hit at once and continued to be hit 
so rapidly that it was evidently impossible for her to 
submerge. She sank in a very short time. One officer and 
one man were picked up. A signal was then made for 
assistance and help arrived within a couple of hours. The 
decoy ship was rapidly filling, but efforts were made to 
tow her into port, and with the greatest diffieultv, and 
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entirely owing to the splendid manner in which all hands 
stuck to the work, she was brought into Berehavcn with 
her stern un der water thirty-six hours later and beached. 
The great restraint shown by Captain Campbell, in with- 
holding fire as the submarine passed her in a submerged 
condition, and the truly wonderful discipline and steadiness 
and ingenuity which baffled so close an examination of 
the ship were the outstanding features of this great exploit. 

On April 22, 1917, a decoy ship known as “ Q 22,” 
a small sailing vessel with auxiliary power, armed with 
two 12-pounder guns, and commanded by Lieutenant 
Irvine, R.N.R., while in a position about fifLy miles south 
of Kinsale Head, sighted a submarine on the surface which 
opened fire immediately at a range of about 4,000 yards. 
The fire was accurate and the decoy ship was hit fre- 
quently, two men being killed and four wounded in a 
few minutes and the vessel considerably damaged. As 
further concealment appeared useless the guns were then 
unmasked and the fire returned with apparently good 
results, several hits being claimed. The enemy’s fire 
then fell off in accuracy and she increased the range, 
and after about one and a half hours’ fighting the light 
became too bad to continue the action. It was thought 
that the submarine was sunk, hut there was no positive 
evidence of sinking. 

On April 80, 1917, a decoy ship — H.M.S. Prize — a 
small schooner with auxiliary power, armed with two 
12-pounder guns and commanded by Lieutenant W. E. 
Sanders, R.N.R., a New Zealand officer, sighted, when 
in position Lat. 49.44 N., Long. 11,42 W., a sub- 
marine about two miles away on the port beam at 
8.80 p.m. At 8.45 p.m. the submarine opened fire on 
the Prize and the £< abandon ship ” party left in a small 
boat. The submarine gradually approached, continuing 
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to pour in a heavy fire and making two hits on the 
Prize which put the motor out of action, wrecked the 
wireless office, and caused much internal damage besides 
letting a great deal of water into the ship. 

The crew of the Prize remained quietly hidden at 
their concealed guns throughout this punishment, which 
continued for forty minutes as the submarine closed, 
coming up from right astern, a position no doubt which 
she considered one of safety. When close to she sheered 
off and passed to the port beam at a distance of about 
one hundred yards. At this moment Lieutenant Sanders 
gave the order for “ action.” The guns were exposed and 
a devastating fire opened at point blank range, but not 
before the submarine had fired both her guns, obtaining 
two more hits, and wounding several of the crew of the 
Prize. The first shell fired from the Prize hit the foremost 
gun of the submarine and blew it overboard, and a later 
shot knocked away the conning tower. The submarine 
went ahead and the Prize tried to follow, hut the damage to 
her motor prevented much movement. The firing con- 
tinued as the submarine moved away, and after an interval 
she appeared to be on fire and to sink. This occurred 
shortly after 9.0 P.M., when it was nearly dark. The 
Prize sent her boats to pick up survivors, three being 
taken out of the water, including the commander and one 
other officer. The prisoners on coming on board ex- 
pressed their willingness to assist in taking the Prize into 
port. It did not at this time seem likely that she would 
long remain afloat, but by great exertion and good seaman- 
ship the leaks were got under to a sufficient extent to 
allow of the ship being kept afloat by pumping. The 
prisoners gave considerable help, especially when the ship 
caught fire whilst starting the motor again. On May 2 
she met a motor launch off the coast of Ireland °nd \vnr 
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towed into port. In spite of the undoubted great damage 
to the submarine, damage confirmed by the survivors, who 
.were apparently blown overboard with the conning 
tower, and who had no thought other than that 
she had been sunk, later intelliegnce showed that she 
succeeded in reaching Germany in a very disabled condi- 
tion. This incident accentuated still further the recur- 
rent difficulty of making definite statements as to the 
fate of enemy submarines, for the evidence in this case 
seemed absolutely conclusive. The commander of the sub- 
marine was so impressed with the conduct of the crew of 
the Prize that when examined subsequently in London 
he stated that he did not consider it any disgrace to have 
been beaten by her, as he could not have believed it 
possible for any ship’s company belonging to any nation 
in the world to have been imbued with such discipline as 
to stand the shelling to which he subjected the Prise 
without any sign being made which would give away her 
true character. 

Lieut. -Commander Sanders was awarded the Victoria 
Cross for his action and many decorations were given 
to the officers and ship’s company for their conduct in 
the action. It was sad that so fine a commander and so 
splendid a ship’s company should have been lost a little 
later in action with another submarine which she engaged 
unsuccessfully during daylight, and which followed her in 
a submerged condition until nightfall and then torpedoed 
her, all hands being lost. 

It was my privilege during my visit to New Zealand 
in 1919 to unveil a memorial to the gallant Sanders which 
was placed in his old school at Talcapuna, near Auckland. 

On June 7, 1917, a decoy ship, the s.s. Pargust, 
armed with one 4-inch gun, four 12-poundcr guns and 
two torpedo tubes, commanded by Captain Gordon 
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Campbell, R.N., who had meanwhile been awarded the 
Victoria Cross, was in a position Lat. 51.50 N., Long. 
11.50 W., when a torpedo hit the ship abreast the 
engine-room and in detonating made a hole through 
which water poured, filling both engine-room and boiler- 
room. The explosion of the torpedo also blew one of 
the boats to pieces. The usual procedure of abandoning 
ship was carried out, and shortly after the boats had 
left, the periscope of a submarine was sighted steering for 
the port side. The submarine passed close under the stern, 
steered to the starboard side, then recrossed the stem to 
the port side, and when she was some fifty yards off on the 
port beam her conning tower appeared on the surface and 
she steered to pass round the stern again and towards one 
of the ship’s boats on the starboard beam. She then came 
completely to the surface within one hundred yards, and 
Captain Campbell disclosed his true character, opened 
fire with all guns, hitting the submarine at once and con- 
tinuing to hit her until she sank. One officer and one man 
were saved. The decoy ship lost one man killed, and one 
officer was wounded by the explosion of the torpedo. 

As in the case of the action on February 17 the dis- 
tinguishing feature of this exploit was the great restraint 
shown by Captain Campbell in withholding his fire 
although his ship was so seriously damaged. The gallantry 
and fine discipline of the ship’s company, their good 
shooting and splendid drill, contributed largely to the 
success. The decoy ship, although seriously damaged, 
reached harbour. 

On July 10, 1917, a decoy ship, H.M.S. Glen, a small 
schooner with auxiliary power and armed with one 
12-pounder and one 6-pounder gun, commanded by Sub- 
Lieutenant K. Morris, Jt.N.R., was in a position about 
forty miles south-west of Weymouth when a submarine 
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was sighted on the surface some three miles away. She 
closed to within two miles and opened fire on the Glen. 
The usual practice of abandoning ship was followed, the 
submarine closing during this operation to within half 
a mile and remaining at that distance examining the Glen 
for some time. After about half an hour she went ahead 
and submerged, and then passed round the ship at about 
200 yards distance, examining her through the periscope, 
finally coming to the surface about 50 yards off on the 
port quarter. Almost immediately she again started to 
submerge, and fire was at once opened. The submarine 
.was hit three or four times before she turned over on her 
side and disappeared. There was every reason to believe 
that she had sunk, although no one was on deck when 
she disappeared. No survivors were rescued. 

The feature of this action was again the restraint 
shown by the commanding officer of the Glen and the 
excellent discipline of the crew. 

On August 8, 1917, the decoy ship H.M.S. Dumaven, 
in Lat, 48.0 N., Long. 7.37 W., armed with one 4-inch 
and four 12-pounder guns and two torpedo tubes, com- 
manded by Captain Gordon Campbell, V.C., R.N., 
sighted a submarine on the surface some distance off. The 
submarine steered towards the ship and submerged, and 
soon afterwards came to the surface some two miles oil 
and opened fire. The Dunraven, in her character of a 
merchant ship, replied with an after gun, firing inten- 
tionally short, made a smoke screen, and reduced speed 
slightly to allow the submarine to close. 

When the shells from the submarine began to fall 
close to the ship the order to abandon her was 
given, and, as usual with the splendidly trained ship’s 
company working under Captain Campbell, the operation 
was carried out with every appearance of disorder, one 
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of the boats being purposely left hanging vertical with 
only one end lowered. Meanwhile the submarine closed. 
Several shells from her gun hit the after part of the 
Dunraven, causing a depth charge to explode and setting 
her on fire aft, blowing the officer in charge of the after 
gun out of his control station, and wounding severely the 
seaman stationed at the depth charges. The situation 
now was that the submarine was passing from the port to 
the stai’board quarter, and at any moment the 4-inch maga- 
zine and the remaining depth charges in the after part of 
the Dunraven might be expected to explode. The 4-inch 
gun’s crew aft knew the imminence of this danger, but 
not a man moved although the deck beneath them was 
rapidly becoming red hot; and Captain Campbell was 
so certain of the magnificent discipline and gallantly of 
his crew that he still held on so that the submarine might 
come clearly into view on the starboard side clear of the 
smoke of the fire aft. In a few minutes the anticipated 
explosion occurred. The 4-ineh gun and gun’s crew were 
blown into the air just too soon for the submarine to be 
in the best position for being engaged. The explosion 
itself caused the electrical apparatus to make the “open 
fire ” signal, whereupon the White Ensign was hoisted and 
the only gun bearing commenced firing; but the sub- 
marine submerged at once. 

Fifteen minutes later a torpedo hit the ship, and 
Captain Campbell again ordered “abandon ship” and 
sent away a second party of men to give the impression 
that the ship had now been finally abandoned although 
her true character had been revealed. Meanwhile he had 
made a wireless signal to other ships to keep away as he 
still hoped to get the submarine, which, now keeping 
submerged, moved round the ship for three quarters of 
an hour, during which period the fire gained on the 
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Dunruvcu and frequent explosions of ammunition took 
place. 

The submarine then came to the surface right astern 
where no guns could bear on her, and recommenced her 
shellfire on the ship, hitting her frequently. During this 
period the officers and men still remaining on board 
gave no sign of their presence, Captain Campbell, by 
his example, imbuing this remnant of his splendid ship’s 
company with his own indomitable spirit of endurance. 
The submarine submerged again soon afterwards, and 
as she passed the ship Captain Campbell from his sub- 
merged tube fired a torpedo at her, which just missed. 
Probably the range was too short to allow the torpedo to 
gain its correct depth. She went right round the ship, 
and a second torpedo was fired from the other tube, which 
again missed. This torpedo was evidently seen from the 
submarine, as she submerged at once. The ship was 
sinking, and it was obviously of no use to continue the 
deception, which could only lead to a useless sacrifice of 
life; wireless signals for assistance were therefore made, 
and the arrival of some destroyers brought the action to a 
conclusion. The wounded were transferred to the 
destroyers and the ship taken in tow, but she sank whilst 
in tow forty-eight hours later. 

This action was perhaps the finest feat amongst the 
very many gallant deeds performed by decoy ships 
during the war. It displayed to the full the qualities of 
grim determination, gallantry, patience and resource, 
the splendid training and high standard of discipline, 
which were necessary to success in this form of warfare. 
Lieutenant Charles G. Bonner, R.N.R., and Petty-Officer 
Ernest Pitcher, R.N., were awarded the V.C. for their 
services in this action, and many medals for conspicuous 
gallantry .were also given to the splendid ship’s company. 
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Captain Campbell, as will be readily realized, met 
with great success in his work, and he was the first to 
acknowledge how this success was due to those who 
worked so magnificently under his command, and he 
also realized the magnitude of the work performed by 
other decoy ships in all areas, since he knew better than 
most people the difficulties of enticing a submarine to 
her doom. 

On September 17, 1917, in position Lat. 49.42 N., 
Long. 18.18 W., the decoy ship Stonecrop, a small 
steamer commanded by Commander M. Blackwood, 
R.N., armed with one 4-inch, one 6-pounder gun and 
some stick-bomb throwers and carrying four torpedo tubes, 
sighted a submarine, which opened fire on her at long 
range, the fire being returned by the 6-pounder mounted 
aft. After the shelling had continued for some time 
the usual order was given to “ abandon ship,” and a 
little later the periscope of the submarine was sighted 
some distance away. The submarine gradually closed, 
keeping submerged, until -within about a quarter of a 
mile, when she passed slowly round the ship, and finally 
came to the surface at a distance of about 500 yards on 
the starboard quarter. She did not close nearer, so the 
order was given to open fire, and hitting started after 
the third round had been fired and continued until the 
submarine sank stern first. No survivors were picked 
up, but all the indications pointed to the certainty of 
the destruction of the submarine. 

Patrol Gunboats 

Mention may here be made of another vessel of a special 
class designed in 1917. In the early summer, in con- 
sequence of the shortage of destroyers, of the delays in 
the production of new ones, and the great need for more 
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small craft suitable for escorting merchant ships through 
the submarine zone, arrangements were made to build a 
larger and faster class of trawler which would be suitable 
for convoy work under favourable conditions, and which to 
a cerLain extent would take the place of destroyers. 
Trawlers could be built with much greater rapidity than 
destroyers, and trawler builders who could not build 
destroyers could be employed for the work, thus supple- 
menting the activities of the yards which could turn out 
the bigger craft. 

Accordingly a 13-knot trawler was designed, and a 
large number ordered. Great delays occurred, however, 
in their construction, as in that of all other classes of 
vessel owing to the pressure of various kinds of war work 
and other causes, and only one was delivered during 1917 
instead of the twenty or so which had been promised, whilst 
I believe that by July, 1918, not more than fourteen had 
been completed instead of the anticipated number of 
forty. I was informed that they proved to be a most 
useful type of vessel for the slower convoys, were excel- 
lent sea boats, with a large radius of action, were a great 
relief to the destroyers, and even to light cruisers, for 
convoy work. It is understood that some fifty were 
completed by the end of the war. 

Net Protection for Merchant Ships 

This idea originated in 1915 or 1916 with Captain 
Edward C. Villiers, of the Actseon Torpedo School ship. 
Experiments were carried out by a battleship at Rosyth, 
in the first instance, and later at Scapa. They were at 
that time unsuccessful. 

At the end of 1916 I gave directions for a reconsidera- 
tion of the matter, and fresh trials were made ; 
but early in 1917 there seemed to be no prospect of 
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success, and the trials were again abandoned. However, 
Captain Villiers displayed great confidence in the idea, 
and he introduced modifications, with the result that 
later in the year 1917 directions were given for fresh 
trials to he undertaken. At the end of the year success 
was first obtained, and this ,was confirmed early in 1918, 
and the device finally adopted. A curious experience 
during the trials was that the vessel carrying them out 
was actually fired at by a German submarine, with the 
result that the net protection saved the ship from being 
torpedoed. It is not often that an inventor receives such 
a good advertisement. 

Depth Charge Throwers 

The first proposal for this device came from Ports- 
mouth, where the Commander-in-Chief, Admiral the 
Hon. Sir Stanley Colville, was indefatigable in his efforts 
to combat the submarine! throwers manufactured by 
Messrs. Thornycroft, of Southampton, were tried and 
gave good results. The arrangement was one by which 
depth charges could be projected to a distance of 40 yards 
from a vessel, and the throwers were usually fitted one 
on each quarter so that the charges could be thrown out 
on the quarter whilst others were being dropped over 
the stern, and the chances of damaging or sinking the 
submarine attacked were thus greatly increased. 

As soon as the earliest machines had been tried orders 
were placed for large numbers and the supplies obtained 
were as follows : 

Deliveries commenced in July, 1917. 

By September 1, 80 had been delivered. 

By October 1, 97 had been delivered. 

By December 1, 288 had been delivered. 
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Coastal Motor Boats 

At the end of 1916 we possessed 13 fast coastal motor 
boats, carrying torpedoes, and having a speed of some 
36 knots. They had been built to carry out certain 
operations in the Heligoland Bight, working from 
Harwich, but the preliminary air reconnaissance which 
it had been decided was necessary had not been effected 
by the end of 1916 owing to bad weather and the lack 
of suitable machines. 

When winter set in it became impossible, .with the 
type of aircraft then existing, to carry out the intended 
reconnaissance, and early in 1917 I abandoned the idea 
of the operations for the winter and sent the boats to 
the Dover Command for Sir R. Bacon to use from 
Dunkirk in operations against enemy vessels operating 
from Ostend and Zee brugge. They quickly proved their 
value, and it became evident that they would also be 
useful for anti-submarine work. A large number were 
ordered, some for anti-submarine work and some for cer- 
tain contemplated operations in enemy waters, including a 
night attack on the enemy’s light cruisers known to 
lie occasionally in the Ems River, an operation Lhat it ,was 
intended to carry out in the spring of 1918. A daylight 
operation in this neighbourhood, which was carried out 
during 1918, did not, from the published repoiis, meet 
with success, the coastal motor boats being attacked by 
aircraft, vessels against which they were defenceless. The 
new boats were of an improved and larger type than the 
original 40-feet boats. Delays occurred in construction 
owing principally to the difficulty in obtaining engines 
by reason of the great demand for engines for aircraft, 
and but few of the new boats were delivered during the 
year 1917. 
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Mining Operations 

The policy which was carried out during 1917 in 
this respect, so far as the supply of mines admitted, 
aimed at preventing the exit of submarines from 
enemy ports. Incidentally, the fact that we laid 
large numbers of mines in the Heligoland Bight rendered 
necessary such extensive sweeping operations before any 
portion of the High Sea Fleet could put to sea as to 
be very useful in giving us some indication of any move- 
ment that might be intended. In view of the distance 
of the Grand Fleet from German bases and the short 
time available in which to intercept the High Sea Fleet 
if it came out for such a purpose as a raid on our coasts, 
or on convoys, the information thus gathered would have 
proved of great value. 

In planning mining operations in the Heligoland 
Bight, it was necessary to take into consideration certain 
facts. The first was the knowledge that the Germans 
themselves had laid minefields in some portions of the 
Bight, and it was necessary for our minelayers to give 
such suspected areas a wide berth. Secondly, it was 
obvious that we could not lay minefields in areas very near 
those which we ourselves had already mined, since we 
should inn the risk of blowing up our own ships with our 
own mines. 

Mining operations had necessarily to be carried out 
at night, and as there were no navigational aids in the 
way of lights, etc., in the Heligoland Bight, the position 
in which our mines were laid was never known with 
absolute accuracy. Consequently an area in which we 
had directed mines to be laid, and to which a minelayer 
had been sent, could not safely be approached within a 
distance of some five miles on a subsequent occasion. 
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The use in mining operations of the device known 
as "‘taut wire” gear, introduced, by Vice-Admiral 
Sir Henry Oliver, was of great help in ensuring 
accuracy in laying minefields and consequently in 
reducing the danger distance surrounding our own 
minefields. 

As our mining operations increased in number we 
were driven farther and farther out from the German 
ports for subsequent operations. This naturally increased 
the area to be mined as the Heligoland Bight is bell- 
mouthed in shape, but it had the advantage of making 
the operations of German minesweepers and mine- 
bumpers more difficult and hazardous as they had to work 
farther out, thus giving our light forces better chances 
of catching them at work and engaging them. Such 
actions as that on November 17, 1917, between our light 
forces and the German light cruisers and minesweepers 
were the result. We did not, of course, lay mines in 
either the Danish or Dutch territorial waters, and these 
waters consequently afforded an exit for German vessels 
as our minefields became most distant from German 
bases. 

Broadly speaking, the policy was to lay mines 
so thoroughly in the Heligoland Bight as to force 
enemy submarines and other vessels to make their 
exits along the Danish or Dutch coasts in territorial 
waters. 

At the end of the exit we stationed submarines to 
signal enemy movements and to attack enemy vessels. 
We knew, of course, that the enemy would sweep other 
channels for his ships, but as soon as we discovered the 
position of these channels, which was not a very difficult 
matter, more mines were laid at the end. In order to 
give neutrals fair warning, certain areas which included 
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the Heligoland Bight were proclaimed dangerous. In 
this respect German and British methods may be con- 
trasted : We never laid a minefield which could possibly 
have been dangerous to neutrals without issuing a warning 
stating that a certain area (which included the minefield) 
was dangerous. The Germans never issued such a warning 
unless the proclamation stating that half the Atlantic 
Ocean, most of the North Sea, and nine-tenths of the 
Mediterranean were dangerous could be considered as 
such. It was also intended, as mines became available, 
to lay more deep minefields in positions near our own 
coast in which enemy submarines were known to work; 
these minefields would be safe for the passage of surface 
vessels, but our patrol craft would force the submarines to 
dive into them. This system to a certain extent had 
already been in use during 1915 and 1916, 

Schemes were also being devised by Admiral of the 
Fleet Sir Arthur Wilson, who devoted much of his time 
to mining devices, by which mines some distance below 
the surface would be exploded by an enemy submarine 
even if navigating on the surface. 

Such was the policy. Its execution was difficult. 

The first difficulty lay in the fact that we did not 
possess a thoroughly satisfactory mine. A percentage only 
of our mines exploded when hit by a submarine, and they 
failed sometimes to take up their intended depth when 
laid, betraying their presence by appearing on the 
surface. 

Energetic measures were adopted to overcome this 
latter defect, but it took time and but few mines were 
available for laying in the early months of 1917. 

The result of our minelaying efforts is shown in the 
following table : 
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Year. 


1915 

1910 

First quarter of 1917 
Second ,, ,, 

Third ,, „ 


Mines laid 
in the Heligoland 
Bight. 

. 4,498 

. 1,079 

. 4,805 

0,880 
. 8,510 


Deep mines laid 
off our own cociifs 
to catch submarines. 

988 
2,578 

8,843 


In the Straits of Dover, Thames Estuary and off the 
Belgian coast we laid 2,004 mines in 1914, 6,837 in 1915, 
9,085 in 1910, and 4,069 in the first three quarters of 1917. 

These last mines were laid as fast as the alterations, 
made with a view to increasing their efficiency, could be 
carried out. 

During the early part of the year 1917 the new pattern 
of mine, known as the “ H ” Type, evolved in 1916, had 
been tried, and although not perfectly satisfactory at the 
first trials, the success was sufficient to warrant the placing 
of orders for 100,000 mines and in making arrangements 
for the quickest possible manufacture. This was done 
by the Director of Torpedoes and Mines, Rear-Admiral 
the Hon. Edward Fitzherbert, under the direction of the 
then Fourth Sea Lord, Rear-Admiral Lionel Halsey. 

Deliveries commenced in the summer of 1917, but by 
the end of September only a little over 1,500 were ready 
for laying. Some 500 of these were laid in September 
in the Heligoland Bight and were immediately successful 
against enemy submarines. More were laid in the Bight 
during October, November and December, and the re- 
mainder, as they were produced, were prepared for laying 
in the new minefield in the Straits of Dover. In the 
fourth quarter of the year a total of 10,889 mines was 
laid in the Heligoland Bight and in the Straits of Dover. 

During this last quarter delivery of £ * H ” pattern 
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mines was as follows : In October 2,350, November 5,300, 
December 4,800; total 12,450. So that it will be seen 
that the mines were laid as fast as delivery was made. 

The great increase in projected minelaying operations 
during the year 1917 made it necessary also to add con- 
siderably to the number of minelaying vessels. 

In January, 1917, the only vessels equipped for this 
service were four merchant ships and the Flotilla Leader 
Abdiel, with a total minelaying capacity of some 1,200 
mines per trip. It was not advisable to carry out mine- 
laying operations in enemy waters during the period near 
full moon owing to the laibility of the minelayers being 
seen by patrol craft. Under such conditions the position 
of the minefield would be known to the enemy. As the 
operation of placing the mines on board occupied several 
days, it was not possible to depend on an average of more 
than three operations per ship per month from the larger 
minelayers. Consequently, with the intended policy in 
view, it was obvious that more minelayers must be 
provided. 

It was inadvisable to use merchant ships, since every 
vessel was urgently required for trade or transport pur- 
poses, and the alternative was to fit men-of-war for 
minelaying. The only old vessels of this type suitable for 
mining in enemy waters were ships of the “ Ariadne ” 
class, and although their machinery was not too reliable, 
two of these vessels that were seaworthy were converted 
to minelayers. In addition a number of the older light 
cruisers were fitted with portable rails on which mines 
could be carried when minelaying operations were con- 
templated, in place of a portion of the armament which 
could be removed ; a flotilla of destroyers, with some fur- 
ther flotilla leaders, were also fitted out as minelayers, and 
several additional submarines were fitted for this purpose. 
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For a projected special scheme ol* minelaying in 
enemy waters a number of lighters were ordered, and 
some of the motor launches and coastal motor boats 
were fitted out and utilized for mining operations on I lie 
Belgian coasL towards the end of 1917. 

By the end of Lhat year 12 light cruisers, 12 destroyers 
and flotilla leaders and 5 submarines had been littcd for 
minelaying. Two old cruisers had been added Lo Lho 
minelaying fleet and several other vessels were in hand 
for the same purpose. The detailed plans of the arrange- 
ments were prepared and the work of fitting out mine- 
layers carried out under the supervision of Admiral R. N. 
Ommanney, C.B., whose services in this matter were of 
greaL value. The rapidity wiLh which ships were 
added to the minelaying fleet was largely due to his 
efforts. 

On the entry of the United States of America into 
the war a further development of mining policy became 
feasible. The immense manufacturing resources of the 
United States rendered a large production of* mines an 
easy matter, with the result that as soon as the United 
Slates Navy produced a reliable type of mine the idea of 
placing a mine barrage across the northern pail of the 
North Sea which had been previously discussed became 
a matter of practical politics. With this end in view a still 
further addition to the minclaying fleet became necessary, 
and since the mining would be carried out at leisure in 
this case and speed was no great necessity for the mine- 
layer owing to the distance of the minefields from enemy 
waters, an old battleship was put in hand for conversion. 

With the enormous increase in the number of mines 
on order the problem of storage became of importance, 
including as it did the storage of the very large number, 
some 120,000, required for the northern barrage. 
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The Third Sea Lord, Admiral Lionel Halsey, toolc 
this matter in hand with characteristic energy, and in 
conjunction with United Stales naval officers made all the 
necessary arrangements. 

The United States mines were stored in the vicinity 
of Invcrgordon, and the British mines intended for use 
in the northern barrage were located at Grangemouth, 
near Leith, where Rear-Admiral Clinton Baker was in 
charge, as well as in other places, whilst (those for use in 
the Heligoland Bight and Channel waters were stored at 
Immingham and other southern depots. 

The laying of the North Sea mine barrage was not 
accomplished without very considerable delay, and many 
difficulties were encountered. It was originally antici- 
pated that the barrage would be completed in the spring 
of 1918, but owing to various defects in both British 
and United States mines whieh made themselves apparent 
when the operations commenced, due partly to the great 
depth of water as well as to other causes, a delay of 
several months took place; and, even when near com- 
pletion, the barrage was not so effective as many had hoped 
in spite of the great expenditure of labour and material 
involved. I have not the figures of the number of sub- 
marines that the barrage is thought to have accounted for, 
but it was known to be disappointing. 

Flares 

In the late summer of 1917 flares were experimented 
with; they were intended to be used from kite balloons 
with the object of sighting submarines when on the surface 
at night. Previously searchlights in destroyers had been 
used for this purpose. The flares were not much used, 
however, from kite balloons owing to lack of opportunity, 
but trials which were carried out with flares from patrol 
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craft, Mich as trawlers and drifters, demonstrated that they 
would be of value from these vessels, and when the 
Folkcstonc-Grisnez minefield was laid in November and 
December, 1917, it was apparent that the flares would be 
of use in forcing submarines to dive at night into the 
minefield to escape detection on the surface and attack by 
gunfire. 

Manufacture on a large scale was therefore com- 
menced, and during 1918 the flares were in constant use 
across the Straits of Dover. 

Electrical Submarine Detector 

The existence of this very valuable device was due to 
the work of certain distinguished scientists, and experi- 
ments were carried out during 1917. It was brought to 
perfection in the late autumn, and orders were given to 
fit it in certain localities. Some difficulty was experienced 
in obtaining the necessary material, but the work was well 
in hand by the end of the year, and quickly proved its 
value. 


Submarine Against Submarine 

Prior to the year 1917 the only areas in which our 
own submarines operated against enemy vessels of the 
same type was in the North Sea, or occasionally in the 
vicinity of the Hebrides. Grand Fleet submarines were 
used in the northern areas during 1916, and Harwich 
submarines operated farther south, but the number of 
underwater craft available was insufficient for any ex- 
tended method of attack. Early in 1917, when our 
mercantile losses were very heavy, some submarines were 
withdrawn from the Harwich and Humber districts and 
formed into a flotilla off the coast of Ireland for this form 
of operation. Some risk had to be accepted in thus re- 
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ducing our submarine strength in southern waters. At 
the same time some Grand Fleet submarines were 
organized inLo a watching patrol in the area of! the 
Shetland Islands, through which enemy submarines were 
expected to pass. The watch off the Horn Beef and in the 
Heligoland Bight, which had previously been in force, 
was also maintained. 

A little later the submarine flotilla off the Irish coast 
was strengthened, and a regular patrol instituted near 
the North Channel between Ireland and Scotland. The 
next step was the withdrawal of some “O’* Class sub- 
marines from coastal work on our cast coast to work in 
the area between England and Holland near the North 
Hinder Lightship, a locality much frequented by enemy 
submarines on passage. Still later some submarines were 
attached to the Portsmouth Command, where, working 
under Sir Slauley Colville, they had some striking suc- 
cesses ; others went Lo the Dover Command. The latter 
were fitted with occulting lights on top of the conning- 
tower, and were moored at night to buoys in the Dover 
Net Barrage, in places where enemy submarines were 
likely to pass, in order that they might have a chance of 
torpedoing them. A division of submarines was also sent 
to Gibraltar, lo operate against enemy cruiser submarines 
working in that vicinity or near the Canaries. Successes 
against enemy submarines were also obtained in Lhe latter 
locality. 

Finally, the arrival of some United Slates submarines 
enabled the areas in which this form of attack was in 
force to be still further extended, after the American per- 
sonnel had been trained Lo this form of warfare. There was 
a great increase in the number of enemy submarines 
sunk by this method of attack during 1917 as compared 
with previous years; the number of vessels sunk does 

TI 
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not, however, convey a complete appreciation of the 
effect of Lhis form of anti-submarine warfare. The great 
value of it lay in the feeling of insecurity that it bred 
in the minds of the enemy submarine commanders. The 
moral effect of the constanL apprehension thaL one is 
being “ stalked” is considerable. Indeed, the combina- 
tion of our aircraft and our submarine patrols led to our 
vessels repoiling, regretfully, that it was very seldom that 
German submarines were found on Lhe ‘■url'aec in day- 
light, and towards the end of J917 quite a large pro- 
portion of the attacks on merchant ships took place at 
night. 

The work for our own vessels was very arduous indeed. 
It was only on rare occasions Lhat it was possible to 
bring off a successful aLtack on a submarine that had 
been sighted, the low underwater speed of submarines 
making it difficult to get into position when Lhe enemy 
was only sighted aL short range, which was naturally 
usually Lhe case. 

In order to obviate this difficulty directions were given 
in 1917 to design a special type of submarine for this form 
of warfare, and I believe that the first vessel was completed 
by the autumn of 1918. 

This account of Lhe development of anti-submarine 
measures during 1917 would not be complete without 
mention of the work of the Trade Division of the Staff, 
of which Captain Richard Webb, C.B., was the Director 
until September. 

This Division was either partly or wholly responsible 
for : 

(1) The great increase in the rapidity of placing 
the armaments on board merchant ships. 

(2) The establishment of schools of instruction 
Cor captains and officers of the Mercantile Marine. 
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This training scheme was begun at Chatham Bar- 
racks in February, 1917, by Commander E. L. B. 
Loekyer, acting under Captain Webb, and later was 
extended to Portsmouth, Cardiff and Greenock. Its 
success was so marked, and its benefit in assisting 
officers to handle their ships in the manner best calcu- 
lated to save them from submarine attack so great, 
that the Admiralty was continually being pressed by 
shipowners and by the officers of the Mercantile 
Marine to extend the instruction to more and more 
ports. This was done so far as possible, our principal 
difficulty being to provide officers capable of giving 
the instruction required. 

(8) The provision of wireless plant and operators 
to the Mercantile Marine. This was another matter 
taken up with energy during 1917, and with excellent 
results. 

( 4 .) The drilling of guns crews for the merchant 
ships. Men were invited to go through a course 
of drill, and large numbers responded and were 
instructed at the Royal Naval Depot at the Crystal 
Palace. 

All these matters were additional to the important 
work upon which the Trade Division was constantly 
employed, which included all blockade questions, the 
routeing of merchant ships, examination of ships, etc. 

In addition to the instructional anti-submarine course 
for masters and officers, gunnery courses for cadets and 
apprentices were started at Portsmouth, Chatham and 
Devonport. A system of visits to ships by officer in- 
structors for the purpose of affording instruction and for 
inspection, as well as for the purpose of lecturing, was 
instituted, and arrangements were made for giving in- 
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slmetion in signalling. Some idea oi! the work carried 
out will be gathered from the following figures showing 
the instructional work carried out during Lhe year 11)17 : 


MasLers 

1 ,1)21) 

Officers 

2,141) 

Number of cadets and apprentices 


passed through Lhe gunnery course 

5 1 « 

Number of merchant seamen trained 


in gunnery at the Crystal Palace ... 

8,90 t 

Number of ships visited by officer 


instructors 

0,927 

Numbers attending these lectures : 


Masters 

1,8(11 

Officers 

5,921 

Number of officers and men instructed 


in signalling 

10,487 


The keenness shown by officers and men of Lhe mer- 
chant service contributed in a marked degree lo the success 
of the courses instituted ; just one example may be given. 
I visited the lloyal Naval Depot at the Crystal Palace 
early in 1018, and amongst other most interesting scenes 
witnessed a large number of men of lhe merchant ser- 
vice at gun drill. I questioned several of them as Lo their 
experiences, and many of the men had had their ships 
torpedoed under them three, four or five times. Amongst 
the gun crews was a steward who had been through this 
experience four limes. On my asking why he, as a 
steward, should be going through the gunnery course, he 
replied that he hoped that by so doing he might stand 
a chance of gelling his own back by assisting Lo sink a 
submarine. 

The knowledge which I possessed of the measures in- 
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troduccd during Llic year 1917 to combat the German 
submarine warfare, and the continual increase in the 
efficiency of the anti-submarine work which I knew would 
result from increased production of anti-submarine 
vessels and weapons, led me in February, 1918, to stale 
that in my opinion l he submarine menace would be “held” 
by the autumn of the year 1918. The remark, which 
was made at what I understood to be a private gathering, 
was given very wide publicity, and was criticized at the 
time, but it was fulfilled, as the figures will indicate. 

As a matter of interest relative to this chapter, a small 
chart (C) is included in the pocket at the end ; it shows the 
barred zone declared by the Germans as the area in which 
all ships would be sunk without warning. 



CHAPTER IV 


THE INTRODUCTION OF THE CONVOY SYSTEM 

Tiie question of the introduction of convoys for Lhe 
protection of merchant ships was under consideration at 
various times during the war. The system had been 
employed during Lhe old wars and had proved its value 
in the case of attack by vessels on the surface, and it was 
natural that thoughts should be directed towards its re- 
introduction when the submarine campaign developed. 
There is one inherent disadvantage in this system 
which cannot be overcome, although it can be mitigated 
by careful organization, viz. the delay involved. Delay 
means, of course, a loss of carrying power, and when ton- 
nage is already short any proposal which must reduce ils 
efficiency has to be very carefully examined. The delay 
of the convoy system is due to two causes, (a) because the 
speed of Lhe convoy must necessarily be fixed by the speed 
of the slowest ship, and (b) the fact that the arrival of a 
large number of ships at one time may cause congestion 
and consequent delay at llic port of unloading. However, 
if additional safety is given there is compensation for this 
delay when the risk is great. One danger of a convoy 
system under modern conditions should ho mentioned, 
viz. the increased risk from attack by mines. If ships 
are sailing singly a minefield will in all probability sink 
only one vessel — the first ship entering it. The fate of 
that ship reveals the presence of the field, and with 
adequate organization it is improbable that other vessels 
will be sunk in the same field. In the ease of a convoy 
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encountering a minefield, as in the case of a fleet, several 
ships may be sunk practically simultaneously. 

During the year 1910, whilst I was still in command 
of the Grand Fleet, suggestions as to convoys had been 
forwarded to the Admiralty for the better protection of 
the ocean trade against attack by surface vessels ; but it 
was pointed out to me that the number of cruisers avail- 
able for escort work was entirely insufficient, and that, 
consequently, the suggestions could not be adopted. This 
objection was one that could only be overcome by remov- 
ing some of the faster merchant ships from the trade 
routes and arming them. To this course there ,was the 
objection that we were already — that is before the inten- 
sive campaign began — very short of shipping. 

Shortly after my taking up the post of First Sea Lord at 
the Admiralty, at the end of 1910, the question was 
discussed once more. At that time the danger of attack 
by enemy raiders on shipping in the North Atlantic was 
small; the protection needed was against attack by 
submarines, and the dangerous area commenced some 
800-400 miles from the British Islands. It was known 
that unrestricted submarine warfare was about to com- 
mence, and that this would mean that shipping would 
usually be subjected to torpedo attack from submarines 
when in a submerged condition. Against this form of 
attack the gun armament of cruisers or aimed merchant 
ships was practically useless, and, however powerfully 
armed, ships of this type were themselves in peril of being 
torpedoed. Small vessels of shallow draught, possessing 
high speed, offered the only practicable form of protec- 
tion. Shallow draught was necessary in order that the 
protecting vessels should themselves be comparatively 
immune from successful torpedo fire, and speed was essen- 
tial for offensive operations against the submarines. 
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Convoy sailing was, as has been slated, the iccognized 
method of trade proleclion in the old wars, and this 
was a strong argument in favour of its adoption in 
the late war. It should, however, be clcaily understood 
that Ihc conditions had entirely changed. Convoy sailing 
for Ihe pioleelion of merchant ships against loipedo 
attack b.y submarines was quite a ditleient matter from 
such a system as a preventive against attack by sml'aee 
vessels and involved far greater ditlioullics. In the days of 
sailing ships especially, at curate staLion keeping was not 
very necessary, and the ships oompiising the convoy sailed 
in loose order and covered a considerable area of water. 
On a strange vessel, also a sailing vessel, being sighted, 
the protecting frigate or frigates would proceed to investi- 
gate her character, whilst the ships composing the eonvov 
closed in towards one another or steered a course that 
would take them out of danger. 

Tn the circumstances with which we were dealing in 
1917 the requirements were quile otherwise. IL was 
essential for the protection of the convoy that the ships 
should keep clo.sc and accurate station and should be 
able to manoeuvre by signal. Close station was enjoined 
by the necessity of reducing the area covered by the con- 
voy ; accurate station was required to ensure safely from 
collision and freedom of manoeuvre. It will be realized 
that a convoy comprising twenty to thirty vessels occupies 
considerable space, even when steaming in llic usual 
formation of four, five or six columns. Since the number 
of destroyers or sloops that could be provided for screen- 
ing the convoy from torpedo attack by submarines was 
bound to be very limited under any conditions, it was 
essential that the columns of ships should be as short as 
possible ; in other words, that the ships should follow one 
another at close intervals, so that the destroyers on each 
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side of the convoy should be able as far as possible to 
guard il from attack by submarines working from the 
Hank, and that they should be able with great rapidity 
to countcr-aLLack a submarine .with depth charges should a 
periscope be sighted for a brief moment above the surface, 
or the track of a torpedo be seen. In fact, it was neces- 
sary, if the protection of a convoy was to be real protec- 
tion, that the ships composing the convoy should be 
handled in a manner that approached the handling of 
battleships in a squadron. The diagram on p. 107 shows 
an ideal convoy with six destroyers protecting it, disposed 
in the manner ordered at the start of the convoy system. 

How Car this ideal was attainable was a matter of 
doubt. Prior to 1917 our experience of merchant ships 
sailing in company had been confined to troop transports. 
These vessels were well officered and well manned, carried 
experienced engine-room staffs, were capable of attaining 
moderate speeds, and were generally not comparable to 
ordinary cargo vessels, many of which were of very slow 
speed, and possessed a large proportion of officers and men 
of limited sea experience, owing to the very considerable 
personnel of the Mercantile Marine which had joined the 
Royal Naval Reserve and was serving in the Fleet or in 
patrol craft. Moreover, even the troop transports bad not 
crossed the submarine zone in company, but had been 
escorted independently ; and many naval officers who had 
been in charge of convoys, when questioned, were not 
convinced that sailing in convoy under the conditions 
mentioned above was a feasible proposition, nor, more- 
over, were the masters of the transports. 

In February, 1917, in order to investigate this aspect 
of the question, a conference took place between the 
Naval Staff and the masters of cargo steamers which 
were lying in the London docks. The masters were 
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asked their opinion as to how far their ships could be 
depended on to keep station in a convoy of 12 to 20 
vessels. They expressed a unanimous opinion that il 
was not practicable bo keep station under the conditions 
mentioned, the difficulty being due to two causes : (1) 
the inexperience of their deck oflicci-s owing to so many 
of them having been taken for the Royal Naval Reserve, 
and (2) the inexperience of their engineers, combined 
with the impossibility of obtaining delicate adjustments 
of speed by reason of the absence of suitable engine-room 
telegraphs and the poor quality of much of the coal used. 
When pressed as to the grcalesL number of ships that 
could be expected to manoeuvre together in safety, the 
masters of these cargo steamers, all experienced seamen, 
gave iL as their opinion that two or possibly three 
was- the maximum number. The opinions thus expressed 
were confirmed later by other masters of merchant 
ships who were consulted on the subject. Il is to 
the eternal credit of the British Merchant Marine, which 
rendered service of absolutely inestimable value to the 
Empire throughout the war, that when put to the test 
by the adoption of the convoy system, officers and men 
proved that they could achieve Far more than they them- 
selves had considered possible. At the same lime it should 
he recognised how severe a strain was imposed on officers, 
particularly the masters, of vessels sailing in convoy. 

The matter was kept constantly under review. In 
February, 1917, the Germans commenced unrestricted 
submarine warfare against merchant ships of all nation- 
alities, and as a consequence our shipping losses, as well 
as those of Allied and neutral countries, began to 
mount steadily each succeeding month. The effect oil 
this new phase of submarine warfare is best illustrated 
by a few figures. 
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During the iast four months of 1910 the gross tonnage 
lost by submarine attach alone gave the following monthly 
average: British, 121,500; Allies, 59,500; neutrals, 
87,500; total, 268,500. 

In the first four months of 1917 the figures became, 


in round numbers 






British. 

Allies. 

Neutrals. 

Total 

January 

104,000 

62,000 

1 16,000 

282,000 

February 

256,000 

77,000 

181,000 

464,000 

March 

283,000 

74,000 

149,000 

506,000 

April * 

513,000 

133,000 

185,000 

831 ,000 


NOTE 


— 111 neither case is the loss of fishing craft Included. 


It will be realized that, since the losses towards the end 
of 1916 were such as to give just cause for considerable 
anxiety, the later figures made it clear that some method 
of counteracting the submarines must be found and found 
quickly if the Allied cause was to be saved from disaster. 

None of the anti-submarine measures that had been 
under consideration or trial since the formation of the 
Anti-Submarine Division of the Naval Staff in December, 
1916, could by any possibility mature for some months, 
since time was necessary for the production of vessels and 
more or less complicated materiel, and in these circum- 
stances the only step that could be taken was that of 
giving a trial to the convoy system for the ocean trade, 
although the time was by no means yet ripe for effective 
use of the system, by reason of the shortage of destroyers, 
sloops and cruisers, which was still most acute, although 
the situation was improving slowly month by month as 
new vessels were completed. 

Prior to this date we had already had some experience 
of convoys as a protection against submarine attack. The 
coal trade of Prance had been brought under convoy in 

* The United States entered the war on April 0, 1917. 
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March, 1917. The trade belween Scandinavia and North 
Sea ports was also organized in convoys in April of the 
same year, this trade having since December, 191G, been 
carried out on a system of “protected sailings.” It is 
true that these convoys were always very much scattered, 
particularly the Scandinavian convoy, which was composed 
largely ol! neutral vessels and therefore presented excep- 
tional difficulties in the matter of organization and 
handling. 'Fixe number of destroyers which could be 
•spared for screening the convoys was also very small. 
The protection afforded was therefore more apparent 
than real, but even so the results had been very good in 
reducing the losses by submarine attack. 'Five protection 
of the vessels employed in the French coal trade was 
entrusted very largely Lo trawlers, as the ships composing 
the convoy were mostly slow, so that in this ease more 
screening vessels were available, although they were not 
so efficient, being themselves of slow speed. 

For the introduction of a system of convoy which 
would protect merchant ships as far as their port of 
discharge in the United Kingdom, there were two re- 
quirements : (a) A sufficient number of convoying cruisers 
or armed merchant ships, whose rOle would be that of 
bringing the ships comprising the convoy to some selected 
rendezvous outside the zone of submarine activity, where 
it would be met by the flotilla of small vessels which would 
protect the convoy through Lhe submarine area. It was 
essential that the ships of the convoy should arrive at this 
rendezvous as an organized unit, well practised in station- 
keeping by day, and at night, with the ships darkened, 
and that the vessels should be capable also of zigzagging 
together and of carrying out such necessary movements as 
alterations of course, etc. ; otherwise the convoy could not 
be safely escorted through the danger area, (b) The 
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other essential was the presence of the escorting flotilla in 
sufficient strength. 

It has been menlioncd IhaL there was an insufficient 
number of vessels available for use as convoying cruisers. 
IL was estimated that about fifty cruisers or armed 
merchant ships would he required for this service if the 
homeward-bound trade to the British Isles alone was con- 
sidered. An additional twelve vessels would be necessary 
to deal with the outward-bound trade. At the time only 
eighteen vessels were available, and these could only be 
obtained by denuding the North Atlantic entirely of 
cruisers. 

The situation in regai-d to destroyers or other fast 
vessels presented equal difficulties. Early in February, 
1917, we had available for general convoy or patrol work 
only fourteen destroyers stationed at Devonport and 
twelve sloops at Queenstown, and owing to repairs and 
the necessity of resting officers and men periodically, only 
a proportion of these were available at any one lime. 
A number of these vessels were required to escorl troop 
transports through the submarine danger zone. During 
the month of February six sloops were diverted from their 
proper work of minesweeping in the North Sea and added 
to the patrol force at Queenstown, and eight destroyers 
were taken from the Grand Fleet and sent to southern 
waters for patrol and escort duty. There were obvious 
objections to this weakening of the North Sea forces, but it 
was necessary in the circumstances to ignore them. 

This total of forty destroyers and sloops represented 
the whole available force at the end of February. Simul- 
taneously a careful investigation showed that for the 
institution of a system of convoy and escort for homeward- 
bound Atlantic trade alone to the United Kingdom, our 
requirements would be eighty-one destroyers or sloops and 
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forty-eight trawlers (the latter vessels being only suitable 
for escorting the slow G-7-knot ships of the trade from 
Gibraltar to the United Kingdom)- For the outward 
Atlantic trade from the United Kingdom our estimated re- 
quirements were forty-four additional destroyers or sloops. 

The deficiency in suitable vessels of this class is best 
shown by the following table, which reveals the destroyer 
position at different periods during the year 1917 : 
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There was the possible alternative of bringing only a 
small portion of the trade under convoy by taking all 
the available last small craft from patrol duLy and utilizing 
them to escort this portion of the trade, but it was felt 
that as this would leave the whole of the remaining trade 
entiicly without protection, and no fast patrol craft 
would be on the trade routes to pick up the crews of any 
merehauL ships that might be sunk by submarines, the step 
was not justified. 

The next point for consideration was the possibility 
of obtaining destroyer’s or sloops from other sources with 
which to increase the forces for trade protection. The 
only commands on which it was possible to draw further 
were the Grand Fleet, the Harwich and Dover forces, 
the destroyers of old Lypes working on the East Coast, or 
the dcstroj^ers and “ P ” boats protecting our cross- 
Channel communications west of the Dover Command. 

It was out of the question to reduce the Harwich or 
Dover flotillas materially, as we were already running 
the gravest risks from the inadequacy of these forces to 
deal with enemy destroyers and submarines operating in 
southern waters from Zeebrugge or from German ports, 
and iu addition the Harwich Force furnished the sole 
protection for the weekly convoy running between the 
Thames and Dutch ports, besides being much required 
for reconnaissance and offensive operations in the Heligo- 
land Bighl so far as it could be spared for this purpose. 
However, the emergency was such that destroyers 
were taken from Harwich, as the force obtained new 
vessels of a faster and more powerful type. The destroyers 
on the East Coast and in the Portsmouth Command were 
already inadequate to afford proper protection to the trade 
and Lhe cross-Channel communications, as evidenced by 
our losses. Here again, however, in order to meet the 
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very serious situation, some destroy evs were eventually 
transferred Lo Devonport from Portsmouth, but at the 
expense of still less protection and fewer opportunities 
for offensive action against submarines. There remained 
only the Grand Fleet destroyers on which we could draw 
yet further. It had always been held that the Grand 
Fleet required a Lotal force of one hundred destroyers 
and ten flotilla leaders for the double purpose of 
screening the ships from submarine attack when at sea 
and of countering Lhe enemy’s destroyers and attacking 
his heavy ships with torpedo fire in a fleet action. We 
had gradually built the dcsLroyer force of Lhe Grand FloeL 
up to this figure by the early spring of 1917, although, 
of course, it fell far short of requirements in earlier months. 
It was well known Lo us Lhal the High Sea FlceL would 
be accompanied by at least eight flotillas, or eighty-eight 
destroyers, when proceeding to sea at its selected 
moment, and it was quite probable' that Lhe number 
might he much higher, as many more vessels were 
available. At our average moment, even with a nominal 
force of one hundred destroyers and ten floLilla leaders, 
we could not expect that more than seventy destroyers 
and eight leaders would be present with the Fleet, since, 
in addition to those absent refitting, a considerable 
number were always engaged on trade protection or anti- 
submarine work in northern waters which could not join 
up in time to accompany the Fleet to sea. When Lhe 
Scandinavian convoy was started in April, 1917, one 
flotilla leader and six destroyers from the Grand Fleet 
were used for its protection ; other vessels in northern 
waters also depended on Grand Fleet destroyers for 
protection. Any further transference, therefore, of 
destroyers from the Grand Fleet to southern waters for 
trade protection was a highly dangerous expedient, involv- 
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ing increased risk from submarine attack on the heavy 
ships in the event of the Fleet proceeding to sea, as well as 
disadvantages in a Fleet action. The necessity, however, 
was so great Lhat the risk had to be faced, and for some 
months of 1917 from eight to twelve Grand Fleet 
destroyers were used for trade protection in the Atlantic, 
principally from Irish ports, in addition to those protecting 
trade in the North Sea. 

It is interesting to note the number of persons who 
claim to have been the first to urge the Admiralty to 
adopt convoys as a method of protecting merchant ships 
against submarine attack. The claimants for this dis- 
tinction arc not confined Lo Great Britain ; the great 
majority of them are people without any knowledge of 
the sea and naval matters, certainly none of them pos- 
sessed any knowledge of the number of vessels needed 
to afford protection to the ships under convoy, nor of the 
vessels which we could produce for the purpose at the 
time. 

Possibly the facts related above may serve to show 
that convoys were commenced by Admiralty direction, 
and that they were started as soon as and extended 
as rapidly as the necessary protecting vessels could be 
provided. Those who argued then, or who have argued 
since, that we should have reduced the number of 
destroyers with the Grand Fleet will not, I think, meet 
with any support from those who served in that Fleet, 
especially from the officers upon whom lay the responsi- 
bility for countering any move of the High Sea Fleet. 

The entry of the United States into the war early 
in April eased the situation somewhat. First it was hoped 
Lhat the United States Navy would assist us with de- 
stroyers and other small craft, and secondly it was a fact 
that the great majority of the material imported into 



n6 The Crisis of the Naval War 

countries contiguous to Germany came from the United 
States. There was reason to anticipate that steps would bo 
taken by the United Slates authorities in the direction of 
some form of rationing of these countries, and in these 
circumstances it was justifiable to reduce gradually the 
strength of our blockading squadron of armed merchant 
vessels known as the 30th Cruiser Squadron. 13y this 
means we could at once provide additional vessels to act 
as convoying cruisers. 

Vice-Admiral W. S. Sims had arrived in this country 
in March, 1917, after passing through an exciting experi- 
ence, the ship in which he crossed (the United States 
steamer St. Louis) being mined outside Liverpool. He 
came to visit me at the Admiralty immediately after his 
arrival in London, and from that day until I left the 
Admiralty at the end of the year it was my privilege and 
pleasure to work in the very closest co-operation with him. 
My friendship with the Admiral was of very long standing. 
We had during many years exchanged views on different 
naval subjects, but principally on gunnery questions. T, 
in common with other British naval officers who had the 
honour of his acquaintance, had always been greatly struck 
by his wonderful success in the post of Inspector of Target 
Practice in the United States Navy. That success was 
due not only to his intimate knowledge of gunnery, but 
also to his attractive personality, charm of manner, 
keen sense of humour, and quick and accurate grasp of 
any problem with which he was confronted. It was for- 
tunate indeed for the Allied cause that Admiral Sims 
should have been selected to command the United States 
forces in European waters, for to the qualities mentioned 
above he added a habit of speaking his mind with 
absolutely fearless disregard of the consequences. This 
characteristic has led him on more th°n one occasion into 
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difficulty, but in the circumstances with which we had to 
deal in 1017 it was just the quality that was needed. It 
was a very difficult matter for those in authority in the 
United States, separated as they were by 3,000 miles of 
sea from the theatres of war, to lealize the conditions in 
European waters, for the Admiralty was not concerned 
only wiLh llie North Sea and Atlantic, and the 
terse and straightforward reports of Admiral Sims, 
and his convincing statements, went a long way towards 
bringing home to the United Stales people at that time 
the extreme gravity of the situation and Ihe need for 
immediate action. lie was consistently backed up by that 
great ambassador, the late Mr. W. II. Page, who also 
honoured me with his confidence, and to whom I spoke 
perfectly freely on all occasions. 

The assistance from the United States that it was 
hoped was now in sight made the prospect of success 
following on the adoption of the convoy system far more 
favourable, and preparations were put in hand for the 
institution of an ocean convoy system on a large scale. 
In order to gain some experience of the difficulties attend- 
ing the working of cargo ships, directions were given for 
an experimental convoy to be collected at Gibraltar. The 
necessary officers were sent out to Gibraltar with orders 
to assemble the convoy, to instruct the masters in the work 
that lay before them, and to explain to them the system 
of sailing, the manner in which ihe convoy would be 
handled, and the protection that would be afforded. This 
natiwilly Look time, and the convoy did not arrive in 
England until after the middle of May. The experience 
gained showed, however, that the difficulties apprehended 
by the officers of the Mercantile Marine were not insuper- 
able, and that, given adequate protection by cruisers and 
small fast craft, the system was at least practicable. 
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It was accordingly decided to put it into operation at 
once, and to extend it as rapidly as the increase in ihe 
numbers of our destroyers and sloops permitted. 

The North Atlantic homeward-bound trade was 
brought under convoy in May, 1917, and the Gibraltar 
homeward-bound trade in July, but for some months it 
was impossible to provide for the institution of a complete 
convoy system. At first some 40 per cent, of the home- 
ward-bound trade was convoyed. Then the system was 
gradually extended to include first 60 per cent., then 
80 per cent., and finally 100 per cent, of the homeward 
Atlantic trade and the trade from Gibraltar, trawlers 
being used as escorts for the Gibraltar trade, as the 
majority of the ships therein engaged were slow. But 
trawlers are unsatisfactory escort vessels. 

In tire early stages of the convoy system difficulties 
were experienced from the fact that all the available 
destroyers and most of the sloops were used as escorts, 
with the result that the ships not under convoy were left 
with but little protection. 



CHAPTER V 


THE CONVOY SYSTEM AT WORK 

As has been mentioned in Chapter II., the first ships 
to be brought under a system of convoy were those 
engaged in the French coal trade and in the trade between 
Scandinavia and the United Kingdom. 

In the case of the French coal trade, commencing in 
March, 1017, the steamships engaged in the trade were 
sailed in groups from four different assembly ports, viz. : 

SouLhend to Boulogne and Calais. 

St. Helens to Havre. 

Portland to Cherbourg. 

Penzance to Brest. 

Between Southend and Boulogne and Calais the pro- 
tection was given by the vessels of the Dover Patrol in 
the course of their ordinary duties, but for the other three 
routes special escort forces were utilized, and daily convoys 
were the rule. 

Owing to the great demand for coal in France, sail- 
ing vessels were also used, and sailed under convoy from 
several of the south-west ports. 

A large organization was required to deal with the 
trade, and this was built up under the supervision 
of Captain Reginald G. H. Henderson, C.B., of 
the Anti-Submarine Division of the Naval Staff, working 
under Vice-Admiral (then Rear-Admiral) Sir Alexander 
Duff, head of the Division, in conference with the Com- 
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mandcrs-in-Chief, Portsmouth and Plymouth, under 
whose direction and protection the convoys were run. The 
immunity of this trade, carried out in the infested waters of 
the English Channel, from successful attack by submarines 
was extraordinary. No doubt the small size of the vessels 
concerned and their comparatively shallow draught were a 
contributory cause to this immunity. The figures for the 
period March to Augusl, 1917, show that 8,825 vessels 
crossed the Channel under eomoy, and that only fourteen 
were lost. 

The history of the Scandinavian and East Coast 
convoys dates back to the autumn of 1918, when heavy 
losses were being incurred amongst Scandinavian ships 
due to submarine attack. Thus in OcLober, 1910, the 
losses amongst Norwegian and Swedish ships by sub- 
marine attack were more than three Limes ns greaL as 
the previous highest monthly losses. Some fear exisLed 
that the neutral Scandinavian countries might refuse to 
run such risks and go \Lo the extreme of prohibiting 
sailings. Towards the end of 1916, before I lcfL the Fleet, 
a system of “ protected ” sailings was therefore intro- 
duced. In this system the Commandcr-in-Chief, Grand 
Fleet, fixed upon a number of alternative routes between 
Norway and the Shetland Islands, which were used by 
all vessels trading between Scandinavia and Allied 
countries. The particular route in use aL any given 
moment was patrolled by the local forces from the 
Orkneys and Shetlands, assisted when possible by 
small craft from the Grand Fleet. The Admiral 
Commanding the Orkneys and Shetlands was placed 
in charge of the arrangements, which were carried 
out by the Senior Naval Officer at Lerwick, in the Shet- 
land Islands. At this period the intention was that the 
shipping from Norway should sail at dusk, reach a certain 
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rendezvous at dawn, and llience be escorted to Lerwick. 
The shipping from Lerwick sailed at dawn under pro- 
tection, dispersed at dark, and reached the Norwegian 
coast at dawn. Difficulties, of course, arose in the event 
of bad weather, or when the slow speed of the ships pre- 
vented the passage of about 180 miles being made in 
approximately twenty-four hours, and by April, 1917, it 
was evident that further steps were necessary to meet these 
difficulties, which were again causing heavy losses. Early 
in April, then, by direction from the Admiralty, a con- 
ference was held at Longhope on the subject. Admiral 
Sir Frederick Brock, Commanding the Orkneys and Shet- 
lands, presided, and representatives from the Admiralty 
and the Commands affected were present, and the adoption 
of a complete convoy system to include the whole trade 
between the East Coast and Norway was recommended. 
This proposal was approved by the Admiralty and was 
put into force as soon as the necessary organization had 
matured. Escorting vessels had with difficulty been 
provided, although in inadequate numbers. The first 
convoys sailed towards the end of April, 1917. 

The system may be described briefly as follows. 
The convoys all put into Lerwick, in the Shetland Islands, 
both on the eastward and westward passages, so that 
Lerwick acted as a junction for the whole system. From 
Lerwick, convoys to Scandinavia left in the afternoon 
under the protection of two or three destroyers, and, with 
some armed patrol vessels in company up to a certain 
stage, made the Norwegian coast at varying points, and 
there dispersed, and the destroyers then picked up the 
.west-bound convoy at a rendezvous off the Norwegian 
coast shortly before dark, and steered for a rendezvous 
between Norway and the Shetland Islands, where an 
escort of armed patrol vessels joined the eonvoy at daylight 
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to assist in its protection to Lerwick. From Lerwick con- 
voys were dispatched to various points on tlic coast of tlic 
United Kingdom ; those making for southern ports on the 
East Coast were escorted by a force composed of some of 
the old “River ” class or of 30-knol class destroyers, and 
travelers belonging to the East Coast Command based 
on the llumber, and those making for more northerly 
ports or polls on the West Coast were escorted merely 
by armed patrol vessels, as the danger of submarine attack 
to these convoys was not so greai . 

The main difficulty was the provision of the destroyers 
required Cor the proper protection of the convoys, and 
to a lesser degree the provision of armed patrol vessels 
of the trawler, whaler, or drifter types. 

The conference held early in April, J917, had reported 
that whilst stronger protection was naturally desirable, the 
very least force that could give defence to the convoys 
between Lerwick and the East CoasL ports would be a 
total of twenty-three destroyers and fifty trawlers, whilsl 
for each convoy between Lerwick and Norway at least 
two destroyers and four trawlers were needed. The de- 
stroyers for the latter convoys were provided by the Grand 
Fleet, although they could ill be spared. The total 
number so utilized was six. It was only possible to 
provide a force of twenty old destroyers and forty-five 
trawlers for the East Coast convoys instead of the numbers 
recommended by the conference, and owing to the age 
of a large majority of these destroyers and the inevitable 
resultant occasional breakdown of machinery, the number 
available frequently fell below twenty, although it was 
really marvellous how those old destroyers stuck to the 
work to the eternal credit of their crews, and particularly 
the engineering staffs. The adoption of the system, how- 
ever, resulted during the comparatively fine summer 
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weather in a considerable reduction in the number of 
merchant ships lost, in spite of the fact that great difficulty 
was experienced in keeping the ships of the convoys to- 
gether, particularly at night, dawn frequently finding the 
convoy very much scattered. 

It became obvious, however, that with the approach 
of winter the old destroyers of the 80-knot class would 
have the greatest difficulty in facing the heavy weather, 
and very urgent representations were made by Sir 
Frederick Brock for their replacement by more modern 
vessels before the winter set in. All that could be 
effected in this direction was done, though at the expense 
of some of the Channel escorts. Urgent requests for 
good destroyers were being received at the Admiralty from 
every Command, and it was impossible to comply with 
them since the vessels were not in existence. 

Certain other steps which may be enumerated were 
taken in connection with the Scandinavian traffic. 

The convoys received such additional protection as 
could be given by the airships which .were gradually 
being stationed on the East Coast during the year 1917, 
and decoy ships occasionally joined the convoys in order 
to invite submarine attack on themselves. This pro- 
cedure was indeed adopted on all convoy routes as they 
were brought into being, the rule being for the decoy 
ship to drop behind the convoy in the guise of a straggler. 

Some of our submarines were also detailed to work 
in the vicinity of convoy routes in order that they might 
take advantage of any opportunity to attack enemy 
submarines if sighted; due precautions for their safety 
were made. 

Among the difficulties with which the very energetic 
and resourceful Admiral Commanding the Orkneys and 
Shctlands had to contend in his working of the convoys 
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was the persistent mining ot‘ tile approach to Lerwick 
Harbour by German submarines; a second difficulty 
was the great congestion that took place in that harbour 
as soon as bad weather set in during the autumn of 
1917. The weather during the latter part of 1917 was 
exceptionally bad, and great congestion and consequent 
delay to shipping occurred both at Lerwick and in the 
Norwegian ports. As the resulL of this congestion it 
became necessary to increase largely the number of ships 
in each convoy, thereby enhancing the difficulty of 
handling the convoy. 

At the commencement it had been decided to limit 
the size of a Scandinavian convoy to six or eight vessels, 
but as the congestion increased it became necessary to 
exceed this number considerably, occasional convoys 
composed of as many as thirty to forty ships being- 
formed. A contributory cause to the increase in the 
size of convoys was due to the fact that the trade between 
Lerwick and the White Sea, which had been px-occcding 
dii'cct between those places during the fix-st half of 1917, 
became the target of persistent submarine attack 
during the summer, and in order to afford them pro- 
tection it was necessary in the autumn to include these 
ships also in the Scandinavian convoy for the passage across 
the North Sea. Between the coast of Norway and the 
White Sea they px-oceeded independently, hugging terri- 
torial waters as far as possible. 

It will be realized that the institution of the convoy 
system of sailing for the Scandinavian trade necessitated 
an extensive organization on the Norwegian as well as 
on Lhe British side of the North Sea. For this reason 
Captain Arthur Halsey, R.N., was appointed in Mareh, 
1917, as Naval Vice-Consul at Bergen, and the whole 
of the arrangements in regard to the working of the 
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convoys, the issue of orders, etc., from the Norwegian 
side came under him and his staff, to which additions were 
made from time to time. The position was peculiar in 
Lhat British naval officers were working in this manner 
in a neutral country, and it says much for the discretion 
and tact of Captain Halsey and his staff and the courtesy 
of the Norwegian Government officials that no difficulties 
occurred. 

Steps were also taken to appoint officers at British 
ports for the work of controlling the mercantile traffic, 
and as the organization became perfected so the condi- 
tions gradually improved. 

By the end of September the bad weather prevalent 
in the North Sea had caused great dislocation in the 
convoy system. Ships composing convoys became much 
scattered and arrived so late off Lerwick as to prevent 
them proceeding on their passage without entering 
harbour. Owing to the overcrowding of Lerwick Har- 
bour the system of changing convoy escorts without 
entering harbour had been introduced, and the delays 
due to bad weather were causing great difficulties in 
this respect. The question of substituting the Tyne for 
Lerwick as the collecting port was first discussed at this 
period, but the objections to the Tyne as an assembly 
port were so strong as to prevent the adoption of the 
proposal. 

The system of convoy outlined above continued in 
force from April to December, 1917, during which period 
some 6,000 vessels were convoyed between Norway and 
the Humber with a total loss of about seventy ships. 

There was always the danger that Germany would 
attack the convoys by means of surface vessels. The 
safeguard against such attacks was the constant presence 
of forces from the Grand Fleet in the North Sea. Tn 
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view of the fact, however, that the distance of the convoy 
routes from the Horn Reef was only between 300 and 
350 miles, and that on a winter night this distance could 
almost be covered at a speed of 20 knots during the 
fourteen or fifteen hours of darkness that prevailed, it 
will be seen that unless the convoys were actually accom- 
panied by a force sufficient to protect them against opera- 
tions by surface vessels, there was undoubted risk of suc- 
cessful attack. It was not possible to forecast the class of 
vessels by which such an alLack might be carried out or 
the strength of the attacking force. The German decision 
in Lhis respect would naturally be governed by the value 
of the objective and by the risk to be run. Admiral 
Schecr in his book states that on one occasion, in April, 
1918, Lhe German battle-cruisers, supported by the battle- 
ships and the remainder of the High Sea Fleet, attempted 
such an attack, but found no convoy. It was always 
realized by us that an attack in great force might be made 
on the convoy, but such risk had to be accepted. 

The movements of the ships of Lhe Grand Fleet were 
a matter for the Commander-in-Chief, provided always 
that no definite orders were issued by the Admiralty or 
no warning of expected attack was given to the Com- 
mander-in-Chief, and, prior to the first attack on the 
Scandinavian convoy, no special force of cruisers or light 
cruisers accompanied the convoy to guard it against attack 
by surface vessels, although a strong deterrent to attack 
lay in the frequent presence of forces from the Grand Fleet 
to the southward of the convoy routes, which forces would 
seriously threaten the return of any raiding German 
vessels. As the enemy would naturally make the north- 
ward passage by night we could hardly expect to sight 
his ships on the outward trip. 

The first attack took place at daylight on October 
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17. The convoy on this occasion consisted of twelve 
ships, two British, one Belgian, one Danish, five 
Norwegian and three Swedish, and was under the 
anti-submarine escort of the destroyers Mary Bose 
and Slrongbow, and two trawlers', the Elsie and 
P. Fan non. At dawn, shortly after 6.0 a.m., two strange 
vessels were sighted to the southward, and were later 
recognized as German light cruisers. They were chal- 
lenged, but replied by opening fire at about 6.15 a.m., 
disabling the Slrongbow with the first salvo fired. The 
Mary Bose steamed gallantly at the enemy with the 
intention of attacking with torpedoes, but was sunk by 
gunfire before she could achieve her object. The enemy 
vessels Ihen attacked the convoy, sinking all except 
the British and Belgian vessels, which escaped un- 
damaged. The Slrongbow, shelled at close range, 
returned the fire, using guns and torpedoes, but was 
completely overwhelmed by the guns of the light cruisers 
and sank at about 9.30 a.m. The trawler Elsie effected 
very fine rescue work amongst the survivors both fyom 
the Strongbow and ships of the convoy, whilst under fire, 
and both trawlers reached Lerwick. The enemy sheered 
off soon after 8.0 a.m. Most unfortunately neither the 
Strongbow nor the Mary Rose succeeded in getting a 
wireless signal through to our own vessels to report 
the presence of enemy ships, otherwise there can be little 
doubt that they would have been intercepted and sunk. 
We had in the North Sea, during the night befoi’e the 
attack and during the day of the attack, a particularly 
strong force of light cruisers comprising four or possibly 
five* squadrons (a total of not less than sixteen vessels), all 
to the southward of the convoy route, and had the informa- 

* At this dislanco of time I do not recollect whether the number of 
squadrons was four or five. — J. 



128 The Crisis of the Naval War 

Lion of the attack come through from I He destroyers, these 
vessels would have been informed at once and would have 
had an excellent chance of intercepting (he enemy. The 
extiemc difficulty of preventing the egress of t aiders from 
the North Sea al night, even \\ hen so large a force is cruis- 
ing, was veil illushatcd by this incident, although a little 
reflection on the wide area of water to be covered, together 
with a knov ledge of the disLanec that the eye can cover on 
a dark night (some 200 Lo 300 yaids), would show how 
\cry great are the chances in favour of evasion. 

This disaster to the Scandinavian convoy was bound to 
bring into prominence the question of affording lo it pro- 
tection against future attacks by surface vessels, for neces- 
sarily the protection against surface vessels differed from 
that against submarines, a point which wa, sometimes 
overlooked by those who were unfamiliar with the demands 
of the two wars which were being waged the one on the 
surface and the other under the surface, ft was very 
difficult to furnish efficient protection against the surface 
form of attack from the resources of the Grand Fleet if 
the practice of running a daily convoy ,was continued, be- 
cause it was impossible to forecast the strength or exact 
character — battle-cruisers, cruisers or destroyers — of the 
attack; and the first step was to reduce the number of 
convoys and to increase correspondingly the number of 
ships in each convoy. A telegram was sent to Lhc 
Admiral Commanding the Orkneys and Shetlands on 
October 2G asking whether the convoys could he con- 
veniently reduced to three per week. A reply was 
received on the 29th to the effect that the convoy could 
be run every third day under certain conditions; the 
important conditions were the use of the Tyne instead 
of the Humber as a collecting port, and the provision of 
eight extra trawlers and nine modern destroyers. Sir 
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Frederick Brock stated that he was assuming cruiser 
protection to the convoys and that the details would need 
to be worked out before the change could be made. He 
suggested a conference. He was requested on October 81 
to consult the Vice-Admiral Commanding East Coast of 
England as to the practicability of using the Tyne as a 
convoy collecting port. Meanwhile Sir F. Brock had 
prepared a scheme for giving effect to his proposals, and 
on November 5 he sent copies of this scheme to the Vice- 
Admiral Commanding East Coast of England and other 
officers concerned for their consideration. 

In forwarding proposals to the Admiralty on November 
22, the Commander-in-Chief of the Grand Fleet stated 
that the destroyers asked for could not be provided from 
the Grand Fleet. Amongst other reasons it was pointed 
out that the destroyers required for screening the light 
cruisers protecting the convoys would have to be supplied 
from that source, thus bringing an additional strain 
on the Grand Fleet flotillas. He suggested the provision 
of these vessels from other Commands, such as the 
Mediterranean, and pointed out the manifest advantages 
that would result from providing a force for this convoy 
work that would be additional to the Grand Fleet flotillas. 
Consideration of the proposals at the Admiralty showed 
once again the great difficulty of providing the 
destroyers. It was impossible to spare any from the 
Mediterranean, where large troop movements needing 
destroyer protection were in progress, and other Com- 
mands were equally unable to furnish them. Indeed, the 
demands for destroyers from all directions were as 
insistent as ever. The unsuitability of the Tyne as a 
collecting port was remarked upon by the Naval Staff, as 
well as other objections to tbe scheme as put forward 
from Scapa. In order to decide upon a workable scheme, 

J 
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directions were given that a conference was to assemble 
at Scapa on December 10. An officer from the Naval 
Staff was detailed to attend the conference, to point out 
the objections which had been raised and, amongst other 
matters, to bring Lo notice the advantage of the Firth of 
Forth as a collecting port instead of the Tyne. 

Meanwhile steps had been taken to furnish as much 
protection as possible from Grand Fleet resources to the 
convoys against attack by enemy surface vessels. 

The conference of December 10 came to the conclu- 
sion that the Firth of Forth was the best assembly place, 
and that the port of Methil in that locality would offer 
great advantages. The conference made recommendations 
as to the provision of destroyers as soon as they were 
available, and, amongst other matters, mentioned the 
necessity for an increase in the minesweeping force at 
Rosyth to meet a possible extension of enemy mine- 
laying when the new system was in operation. 

On December 12 a second attack on the convoy took 
place. In ibis instance the attack was carried out by four 
German destroyers. Two convoys were at sea, one cast- 
bound and one west-bound, the cast-bound convoy being 
attacked. It was screened against submarine attack by two 
destroyers — the Pellew and Partridge — and four armed 
trawlers, and comprised six vessels, one being British and 
the remainder neutrals. The attack took place in approxi- 
mately Lat. 59.50 N., Long. 3.50 E., and the action 
resulted in the Partridge, the four trawlers, and the whole 
of the convoy being sunk, and the Pellew was so severely 
damaged as to be incapable of continuing the action. At 
the time of this attack a west-bound convoy was at sea to 
the westward of the other convoy, and two armoured 
cruisers — the Shannon and Minotaur — with four de- 
stroyers were acting as a covering force for the convoys 
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against attack by surface vessels. A wireless signal from 
the Partridge having been intercepted, this force steamed 
at full speed for the scene of the action, the destroyers 
arriving in time to pick up 100 survivors from the convoy 
and trawlers, but not in time to save the convoy. The 
3rd Light Cruiser Squadron, also at sea, was some 85 
miles .to the southward and eastward of the convoy when 
attacked, but neither this force nor the Shannon's force 
succeeded in intercepting the enemy before he reached 
port. The short hours of daylight greatly facilitated his 
escape. 

On receipt of the report of the meeting of Decem- 
ber 10, and in view of the attack of December 12, the 
question of the interval between convoys was specially 
considered in its relation to the ability of the Grand Fleet 
to furnish protection against surface attack. It was 
decided that for this reason it would only he possible to 
sail convoys from Methil every third day so as to avoid 
having two convoys at sea at a time, a situation with 
which the Grand Fleet could not deal satisfactorily. The 
organization then drawn up actually came into effect on 
January 20, 1918, after my departure from the Admiralty, 
and was continued with certain modifications to the end 
of the war. The principal modification was an increase 
of the interval between convoys, first, to four, and later 
to five days in order to relieve the strain on the Grand 
Fleet arising from the provision of covering forces; the 
disadvantage of the resultant increased size of the convoys 
had to he accepted. Under the new system the 
Commander-in-Chief Coast of Scotland at Rosyth — 
Admiral Sir Cecil Burney — became responsible for the 
control of the Scandinavian convoys, the Admiralty 
selecting the routes. 

The introduction of the convoy system for the Atlantic 
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trade dates from the early days ol* May, 1917, when the 
prospect — for it was only then a prospect — of increas- 
ing assistance from the U.S. Navy in regard to 
destroyers and other small craft for eseorl duty as 
well as convoy cruisers for ocean .work, made Lhe system 
possible. Action taken with the U.S. authorities for the 
introduction of a sysLem by which the trade from that 
country in neutral shipping .was controlled enabled the 
ships of the 10th Cruiser Squadron to be gradually with- 
drawn from blockade duties and utilized as ocean convoy 
cruisers. Even with assistance from the U.S. Navy in 
the shape of old battleships and cruisers, Lhe use of the 
10th Cruiser Squadron, the withdrawal of the 2nd Cruiser 
Squadron of five ships from the Grand Fleet, Lhe use of the 
ships of the North American and West Indies Squadron 
and of some of our older battleships from the Mediter- 
ranean, there was still a shortage of convoy cruisers; this 
deficiency was made up by arming a number of the faster 
cargo vessels with 0-inch guns for duty as convoy cruisers. 
These vessels usually carried cargo themselves, so that no 
great loss of tonnage was involved. 

On May 17 a committee was assembled at the 
Admiralty to draw up a complete organization for a 
general convoy system.* This committee had before it 
the experience of an experimental convoy which arrived 
from Gibraltar shortly after the commencement of the 
committee’s work, as well as the experience already gained 
in the Scandinavian and French coal trade convoys, and 
the evidence of officers such as Captain It. G. Henderson, 
R.N., who had made a close study of the convoy question. 

On June 0 the report was completed. This valuable 

* The committee was composed'^! the; following officers: 

Captain H. W. Longden, R.N. Fleet Paymaster H. W. E. Mouisty, R .N, 
Commander J. S. Wilde, R.N. Lieutenant G. E. Burton, R.N.,' and 
Mr. N, A, Leslie, of the Ministry of Shipping. 
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report dealt with the whole organization needed for the 
institution of a complete system of convoy for homeward 
and outward trade in the Atlantic. In anticipation of 
the report steps had already been taken to commence 
the system, the first homeward bound Atlantic convoy 
starting on May 24. A necessary preliminary for the 
successful working of the convoys was a central organiza- 
tion at the Admiralty. This organization — termed the 
Convoy Section of the Trade Division of the Naval Staff 
— worked directly under Rear-Admiral A. L. Duff, who 
■ had recently been placed on the Board of Admiralty with 
the title of Assistant Chief of the Naval Staff (A.C.N.S.), 
and who was in immediate control of the Anti-Submarine, 
Trade and Minesweeping Divisions of the Staff. Fleet 
Paymaster H. W. E. Manisty was appointed as Organiz- 
ing Manager of Convoys, and the Convoy Section, com- 
prising at first some ten officers, soon increased to a total 
of fifteen, and was in immediate touch with the Ministry 
of Shipping through a representative, Mr. Leslie. His 
function was to make such arrangements as would ensure 
co-operation between the loading and discharging of car- 
goes and convoy requirements, and generally to co- 
ordinate shipping needs with convoy needs. 

The organizing manager of the convoys and his staff 
controlled the assembly, etc., of all convoys and vessels. 

The routeing of the convoys and their protection, both 
ocean and anti-submarine, was arranged under the 
superintendence of the A.C.N.S. 

In addition to the central Admiralty organization, an 
officer with the necessary staff was appointed to each 
convoy port of assembly at home and abroad. This 
officer’s duties comprised the collection and organization 
of the convoy and the issue of sailing orders and necessary 
printed instructions to the masters of the vessels, seeing 
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that Lhey were properly equipped for sailing in company, 
and forwarding information to Lhe Admiralty of the 
movements of the convoy. 

An essential feature of the system was the appoint- 
ment of a convoy commodore. This officer was quite 
distinct from the commanding officer of the vessel form- 
ing the ocean escort, but aeted under his orders when in 
company. The duty of the convoy commodore, whose 
broad pennant was hoisted in one of the ships, was, subject 
to instructions from the commanding officer of the 
escorLing vessel, to take general charge of the convoy. 

The convoy commodores were either naval officers, 
admirals or captains on the active or retired lists, or 
experienced merchant captains. The duties were most 
arduous and responsible, but there L was no lack of volun- 
teers for this work. Many of the convoy commodores had 
their ships sunk under them. The country has every 
reason for much gratitude to those who undertook this 
difficult and very responsible task. 

By July .we had succeeded in increasing the strength 
of the anti-submarine convoy escorting force to thirty- 
three destroyers (eleven of which belonged to the United 
States Navy) and ten sloops, with eleven more destroyers 
for the screening of troop transports through the sub- 
marine zone and for the protection of the convoys east- 
ward from the Lizard, the position in which the other 
screening force left them. We had remaining twelve 
sloops, w r hich, with trawlers, were engaged in protecting 
that considerable portion of the trade making for the 
south of Ireland, which we could not yet bring under 
convoy. It was intended to absorb these sloops for 
convoy protection as soon as circumstances permitted. 

At this stage it was considered that a total of thirty- 
three more destroyers or sloops was needed to complete 
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the homeward convoy system. The Admiralty was 
pressed to weaken yet further the Grand Fleet destroyer 
force in order to extend the convoy system, but did not 
consider such a course justified in view of the general naval 
situation. 

In arranging the organization of the Atlantic convoy 
system it was necessary to take into consideration certain 
other important matters. Amongst these were the 
following : 

1. The selection of ports of assembly and frequency 
of sailing. During the latter half of 1917 the general 
arrangements were as follows for the homeward trade : 

Port of Assembly. Frequency of Sailing. Destination. 

Gibraltar Every 4 days. Alternately to 

E. & W. c’ts. 

Sierra Leone 8 „ Either coast. 

Dakar ... ,, 8 ,, Either coast. 

Hampton Roads (U.S. A.) ,, 4 „ Alternately to 

E. & W. c’ts. 

New York „ 8 ,, Ditto. 

Halifax, N.S ,, 8 ,, West coast. 

Sydney (Cape Breton) ... ,, 8 „ Alternately to 

E. & W. c’ts. 

Each port served a certain area of trade, and vessels 
engaged in that trade met at the port of assembly for 
convoy to the United Kingdom or to France. 

The total number of merchant ships sailing thus in 
convoy every eight days in September, 1917, was about 
150, in convoys comprising from 12 to 80 ships, and the 
total escorting forces comprised : 

50 ocean escort vessels (old battleships, cruisers, armed 
merchant ships and armed escort ships). 
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90 sloops and destroyers, 

15 vessels of the **P” class (small destroyers), 

50 trawlers, 

in addition to a considerable force for local escort near 
Gibraltar, consisting of sloops, yachts, torpedo boats, 
U.S. revenue cruisers, U.S. tugs, etc. 

At this period (September, 1917) outward convoys 
were also in operation, the arrangement being that the 
outward convoy was escorted by destroyers or sloops to 
a position 300 to 400 miles from the coast clear of the 
known submarine area, and there dispersed to proceed 
independently, there being insufficient ocean escort 
vessels to take the convoy on; about twelve more were 
needed for this work. The escorting vessels used for the 
outward convoys were destroyers or sloops which were due 
to proceed to sea to meet a homeward convoy, the routine 
being that the outward convoy should sail at such a time 
as would ensure the homeward convoy being met by the 
escort without undue delay at the rendezvous, since any 
long period of waiting about at a rendezvous was impossible 
for the escorting vessels as they would have run short of 
fuel. It was also undesirable, as it revealed to any 
submarine in the neighbourhood the approach of a 
convoy. 

It will be realized by seamen that this procedure 
(which was forced upon us by the shortage of escorting 
vessels) led to many difficulties. In the first place 
the homeward convoys were frequently delayed by bad 
weather, etc., on passage across the Atlantic, and, owing 
to the insufficient range of the wireless installations, it was 
often not possible for the commodore to acquaint the 
Admiralty of this delay in time to stop the sailing of the 
outward convoys. Again, outward convoys were often 
delayed by bad weather, resulting in the homeward con- 
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voy not being met before entering the submarine zone. As 
the winter drew near this was a source of constant anxiety, 
since so many of the vessels outward bound were in ballast 
(empty), and their speed was consequently quickly reduced 
in bad weather. The ships under these conditions became 
in some cases almost unmanageable in a convoy, and the 
responsibilities of the escorts were much intensified. 

In September, 1917, the following was the position in 
respect to outward bound convoys : 

Port of Assembly. Frequency of Sailing. Destination. 

Lamlash Every 4 days. Atlantic ports. 


Milford Haven 

>> 4* )) 

Gibraltar. 

Queenstown 

j> 4 ,, 

Atlantic ports. 

Falmouth 

>1 8 ,, 

Gibraltar. 

Plymouth 

j» 4 ,, 

Atlantic ports. 


About 150 vessels sailed every eight days in convoys 
varying in strength from 12 to 30 ships. 

There was still a good deal of Atlantic trade that 
was not sailing under convoy. This comprised trade 
between Gibraltar and North and South America, between 
the Cape, South America and Dakar, and the coastal 
trade between North and South America. It was 
estimated that an additional twenty-five to thirty ocean 
escorts and eleven destroyers would be needed to include 
the above trade in convoy. 

The Mediterranean trade is dealt with later. 

The question of speed was naturally one of great 
importance in the convoy system. As has been stated 
earlier, the speed of a convoy like that of a squadron or 
fleet is necessarily that of the slowest ship, and in order 
to prevent delay to shipping, which was equivalent to 
serious loss of its carrying power, it was very necessary 
that convoys should be composed of ships of approximately 
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the same speed. In order to achieve this careful 
organization was needed, and the matter was not made 
easier by the uncertainty that frequently prevailed as lo 
the actual sea speed of particular merchant ships. Some 
masters, no doubt from legitimate pride in their vessels, 
credited them with speeds in excess of those actually 
attained. Frequently coal of poor quality or the 
fact that a ship had a dirty bottom reduced her 
speed to a very appreciable exLent, and convoy commo- 
dores had occasionally to direct ships under such conditions 
to drop ouL of the convoy altogether and make their 
passage alone. Obviously this action was not taken lightly 
owing to the risk involved. Decision as to the sea speed 
of convoys was taken by the convoy officer at the collect- 
ing port, and he based this on the result of an examination 
of the records in the different ships. As a rule convoys 
were classed as 44 slow ” and 44 fast.” Slow convoys com- 
prised vessels of a speed between 8 and 12£ knots. Fast 
convoys included ships with a speed between 12^ and 
16 knots. Ships of higher speed than 16 knots did not 
as a rule sail in convoys, but trusted to tlieir speed and 
dark hours for protection in the submarine area. The 
Gibraltar convoy (an exception to the general rule) 
contained ships of only 7 knots speed. 

With the introduction of convoys the provision 
of efficient signal arrangements became a matter of 
importance. The issue of printed instructions to each 
master and the custom introduced of assembling the 
masters to meet the captain of the escorting cruiser before 
sailing, so that the conduct of the convoy might be 
explained, had the effect of reducing signalling lo a 
minimum, but it was necessary that each ship should have 
a signalman on board, and the provision of the number 
of signalmen required was no easy matter. A good wire- 
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less installation was essential in the escorting cruiser and 
in the Commodore’s ship in order that the course of the 
convoy could be diverted by the Admiralty if the known 
or suspected presence of submarines rendered it necessary, 
and also for the purpose of giving to the Admiralty early 
information of the position of a convoy approaching the 
coast, so that the escorting destroyers could be dispatched 
in time. 

Fortunately for us, German submarines constantly 
used their wireless installations when operating at sea, and 
as a consequence our wireless directional stations .were 
able to fix their positions by cross bearings. This 
practice on the part of the enemy undoubtedly went far 
to assist us both in anti-submarine measures and in 
diverting trade to a safe course. 

The introduction of the convoy system rendered the 
provision of anti-submarine protection at ports of assembly 
a matter of great importance, owing to the very large 
number of vessels that were collected in them. Some of 
the ports were already in possession of these defences, but 
amongst those for which net protection was prepared and 
laid during 1917 were Halifax, Sydney (Cape Breton), 
Falmouth, Lamlash, Rosslare (on the south-east coast 
of Ireland), Milford Haven, Sierra Leone and Dakar. 
This involved extensive work, and was undertaken and 
carried out with great rapidity by Captain F. C. Lear- 
month and his staff, whose work in the production of net 
defences during the war was of inestimable value, not only 
to ourselves, but to our Allies, for whom large supplies 
of net defences were also provided. The U.S.A. also 
adopted our system of net defence for their harbours on 
entry into the war. Many anxious months were passed 
at the Admiralty and at the ports named until the anti- 
submarine defences were completed. 
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The escort of the convoys through the submarine 
zone imposed very heavy .work upon the destroyers, 
sloops and other screening vessels. This was due partly 
to the fact that there were not sufficient vessels to admit 
of adequate time being spent in harbour to rest the crews 
and effect necessary repairs, and partly to the nature of 
the work itself and the weather condition.s under which 
so much of it was carried out. It will be realized by 
those who have been at sea in these small craft that 
little rest was obtainable in the Atlantic between the west 
coast of Ireland and the mouth of the Channel and 
positions 300 to 400 miles to the westward, except in 
the finest weather. When to this is added the constant 
strain imposed by watching for the momentary appear- 
ance of a periscope or the track of a torpedo, and the 
vigilance needed, especially on dark and stormy nights, 
to keep touch with a large convoy of merchant ships 
showing no lights, with the inevitable whipping up of 
occasional stragglers from the convoy, some idea may 
be gathered of the arduous and unceasing work accom- 
plished by the anti-submarine escorts. 

It had been my practice during 1917 to call for 
returns from all commands of the number of hours that 
vessels of the destroyer and light cruiser type were 
actually under way per month, and these returns showed 
how heavy was the strain on the destroyers, particularly 
those engaged in convoy work. 

For several months, for instance, the destroyers in 
the flotillas stationed at Devonport were under way on an 
average for just under 50 per cent, of the month. 

This meant that several destroyers in these flotillas 
averaged quite GO per cent, or even 70 per cent, of their 
time under way, as other vessels of the flotilla were laid up 
during the periods under review for lon^ refits due to 
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collision or other damage, in addition to the necessary 
four-monthly refit. 

Anyone familiar with the delicate nature of the 
machinery of destroyers — which needs constant attention 
— and the conditions of life at sea in them will appreciate 
the significance of these figures and the strain which the 
conditions imposed on those on board as well as on the 
machinery. 

It was evident in November, 1917, that the personnel 
and Lhe machinery, whilst standing the strain in a wonder- 
ful manner, were approaching the limit of endurance, and 
anxiety was felt as to the situation during the winter. 

Reports came in from the Grand Fleet indicating that 
the work of the destroyers engaged in protecting the 
ships of the Scandinavian convoy was telling heavily on 
the personnel, particularly on the commanding officer s, 
and one report stated that the convoy work produced far 
greater strain than any other duty carried out by 
destroyers. No mean proportion of the officers were 
suffering from a breakdown in health, and since the whole 
of the work of the Devonporl, Queenstown and North 
of Ireland flotillas consisted of convoy duty, whilst only 
a portion of the Grand Fleet destroyers was engaged in 
this work, the opinions expressed were very disquieting 
in their relation to the work of the southern flotillas. 

However, the destroyers held on here as elsewhere, 
hut it is only just to the splendid endurance of the young 
officers and the men who manned them to emphasize as 
strongly as I can the magnificent work they carried out in 
the face of every difficulty, and without even the incentive 
of the prospect of a fight with a foe that could be seen, 
this being the compensation given in their work to the 
gallant personnel of the Dover, Harwich and Grand 
Fleet flotillas. The convoy flotillas knew that their only 
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chance of action was with a submarine submerged, a form 
of warfare in .which the result was so very frequently 
unknown and therefore unsatisfactory. 

Under the new conditions the Admiralty took upon 
itself responsibility for the control of the ships of the 
Mercantile Marine in addition to its control of the move- 
ments of the Fleet. Indeed the control of convoys was 
even more directly under the Admiralty than was the 
control of the Fleet. In the latter case the proper system 
is for the Admiralty to indicate to the Commander- 
in-Chief, Grand Fleet, or to other Commands the 
objective, and to supply all the information possible 
regarding the strength of the enemy, his intentions 
and movements and such other information as can 
be of use to the Commander-in-Chief, but to leave the 
handling of the force to the Commander-in-Chief con- 
cerned. This is the course which was usually followed 
during the late war. It was my invariable practice when 
at the Admiralty. 

In the case of convoys, however, a different system 
was necessary owing to the difficulty of transmitting 
information, the great delay that would be caused were 
this attempted, and the impossibility of control being 
exercised over all convoys at sea except by the Admiralty. 
Consequently the actual movements of convoys for the 
greater part of their passage were directed by the Naval 
Staff. Owing to ships not showing lights at night, 
convoys were diverted clear of one another by wireless 
signal if they were getting into dangerous proximity ; they 
were directed to alter course as necessary to avoid areas in 
which submarines had been located, and occasionally it 
became necessary to alter the destination of some ships 
as they approached home waters. The movements of all 
convoys were “ plotted” from day to day, indeed from 
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hour to hour, on a large-scale chart at the Admiralty, and 
it was easy to see at a glance the position of all the ships 
at any given time. 

As the convoy approached home waters the ships 
came within the areas of the Commanders-in-Chief, Coast 
of Ireland, Devonport, and Portsmouth, and the Vice- 
Admiral Commanding the Dover Patrol, and were taken 
in charge by one or other of them. At each port a staff 
existed which kept a constant record of the movements of 
ships passing through or working in the Command, and 
enabled the Commandcr-in-Chief to take instant action 
if occasion arose. 

The success of the convoy system in protecting trade 
is best shown by the figures relating to the year 19] 7 on 
the succeeding page (p. 144). In considering these figures 
the loose station-keeping of the ships in the Scandinavian 
convoy must be borne in mind. A large proportion of 
the ships in this convoy were neutrals, and it was naturally 
not possible to bring these vessels under discipline as was 
the case with convoys composed of purely British ships. 
Consequently there was much straggling, and the losses 
were proportionately heavier than in most of the Atlantic 
convoys. The comparatively heavy losses in the Gibraltar 
convoys were probably due to these convoys traversing two 
dangerous submarine zones. The extraordinary im- 
munity of the French coal trade convoy from serious 
losses is remarkable and is probably due to the short pas- 
sage which enabled most of the distance to be traversed at 
night and to the ships being of light draught. 

The table on the following page would not be complete 
.were no reference made to the heavy losses which were 
experienced during the year amongst ships which were 
unescorted through the danger zones, owing to the fact 
that no escorting vessels were available for the work. 



LOSSES IN HOMEWARD BOUND CONVOYS, 1917 
Pours of Departure of Convoys. 
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There were naturally loud complaints of these losses, but 
these were inevitable in the absence of escorting vessels, 
and no one realized the dangers run more than those 
responsible for finding protection; every available vessel 
was not only working at highest possible pressure, but, as 
has been mentioned, breakdowns from overwork amongst 
escorting craft were causing very considerable anxiety. 

The following figures show the dangers which were 
run by unescorted vessels : 

Losses amongst British merchant 
steamships in 1917 by submarine 
attack, under separate escort, under 
Per inti convoy or unescorted. 



Ships under 

Ships 

Ships 

unescorted. 


separate 

escort. 

under 

colwoy. 

Quarter ending June 30 ... 

... 17 

26 

158 

Quarter ending September 30 

... 14 

29 

148 

October and November ... 

... 12 

23 

90 


In considering the above table it should be pointed 
out that a large proportion of the losses shown under the 
heading “ Ships unescorted ” took place amongst ships 
which had either dispersed from a convoy or which were 
on their way to join up with a convoy at the port of 
assembly. It was unfortunately quite impossible to provide 
escorts for all ships either to their ports of discharge or from 
their loading ports to the ports of assembly for the convoy, 
as we had so few vessels available for this work. Thus, 
in the month of November, 1917, out of 13 vessels 
engaged in the main oversea trade that were lost, 0 
were in convoy, 5 had left or had not joined their 
convoy, and 2 were not joining a convoy and were 
unescorted. 

November was the month of smallest British losses 
during the period of unrestricted warfare in 1917, and it 
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is of interest to examine the losses for that month. The 
total number of ships lost was 51. As many as 1,197 
vessels entered or left home waters in overseas Lrade 
exclusive of the Mediterranean trade. Of this aggregate 
87.5 per cenL. were in convoy, and the total number 
of these vessels sunk (18) jvas divided amongst the 
following trades : North America, 1 ; Gibraltar, 5 ; 
West Africa and South America, 1 ; the Bay of Biscay, 
Portugal and Spanish ports west of Gibraltar, 5 ; Scan - 
dinavian, 1. In the same month there were 2,159 cross- 
Channel sailings and ten losses, nine of these vessels 
being unescorted. 

Particulars of the locality of the total British losses 
of 51 ships for the month of November are as follows : 


East Coast north of St. Abb’s 

East Coast between St. Abb’s and Yarmouth 

East Coast, Yarmouth to the Downs 

English Channel 

Bristol Channel 

Irish Sea 

Bay of Biscay 

South of Cape St. Vincent 

Mediterranean 

East of Suez 

*2 by mine. t? by mine. fBy mine. 


1 

4 

4* 

21t 

4 

2 

2 

1 

11 

n 


In order to give some idea of the great volume of 
traffic on the East Coast and the consequent difficulty 
of affording proper protection, it may be mentioned that 
in the month of October, 1917, the number of vessels 
passing between Spurn Head (River Humber) and 
St. Abb’s Head (to the northward) was 740 going north 
and 920 going south. Of this total only 223 of the 
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northward- and 413 of the south'- ard-bound vessels were 
in convoy or under escort, the total losses being eleven, 
all amongst the unaccompanied ships. 

Mention should be made here of the very serious 
situation which arose during the year 1917 owing to 
the success attending the attacks by enemy submarines 
on oil tankers bringing oil fuel to the United Kingdom 
for the use of the Fleet. A great many of these tank 
vessels were of great length and slow speed and presented 
the easiest of targets to the torpedo attack of a submerged 
submarine. So many vessels were sunk that our reserve 
of oil fuel became perilously low. Instead of a reserve 
of some five or six months we were gradually reduced 
to one of about eight weeks, and in order to economize 
expenditure of fuel it actually became necessary at one 
time to issue directions that the speed of oil-burning war- 
ships was to be limited except in cases of the greatest 
urgency. Such an order in war was a matter of much 
gravity; the great majority of our light cruisers and 
destroyers were fitted to burn oil fuel only, as well 
as our latest and most powerful battleships. The crisis 
was eventually overcome by drawing upon every source 
(including the Grand Fleet) for destroyers to escort the 
tankers through the submarine danger areas, and by the 
assistance given us by the Ministry of Shipping in bring- 
ing supplies of oil fuel to this country in the double 
bottoms of merchant ships. By the end of 1917 the 
situation had greatly improved. 

The losses of shipping during 1917 were particularly 
heavy in the Mediterranean. Apart from the fact that 
the narrow waters of that sea render difficult a policy 
of evasion on the part o-f merchant shipping and give 
great advantages to the submarine, it was thought that 
the heavy losses in the early part of the year were 
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pailly duo to the method of 1 on being the ships then in 
force, and in reply to representations made to the French 
Admiralty this system was altered by the French Com- 
mnndcr-in-Chief. It should be noted that the Mediter- 
ranean outside the Adriatic was under French naval 
control in accordance with the agreement entered into 
with Fiance and Italy. The cordial co-opcration of the 
French Admiialty with us, and the manner in which our 
proposals were met, form very pleasant memories of my 
term of office at the Admiralty. Dining the greater 
part of the year 1917 Admiral Lacaze was Minister of 
Marine, whilst Admiral de Bon held office as Chief of the 
Naval Staff during the whole year. Nothing could exceed 
the courtesy extended to me by these distinguished officers, 
for whom I conceived great admiration and respect. 

The result of the altered arrangement was a decided 
but temporary improvement, and the losses again became 
sciious during the summer months. I then deemed it 
desirable that the control of the traffic should be placed in 
the hands of officers stationed at Malta, this being a central 
position from which any necessary change in the arrange- 
ments could he made more rapidly and with greater facility 
than bv the French Commander-in-Chief, who was also 
controlling fleet movements and who, for this reason alone, 
was not in a position to act quickly. 

A unified command in the Mediterranean would 
undoubtedly hai e been the most satisfactory and efficient 
system to adopt, but the time was not ripe for proposing 
that solution in 1917, and the alternative was adopted of 
British control of the traffic routes throughout the whole 
Mediterranean Sea subject to the general charge of the 
French Commandcr-in-Chief which was necessary in 
such an eventuality arising as an attempted “ break out ” 
of Ihe Austrian Fleet. 
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Accordingly, with the consent of the French and 
Italian Admiralties, Vice-Admiral the Hon. Sir Somerset 
Gough-Calthorpe, K.C.B., was dispatched to the Mediter- 
ranean as British Commander-in-Chief ; he was in control 
generally of all British Naval forces in the Mediterranean, 
and especially in charge of all the arrangements for the 
protection of trade and for anti-submarine operations, the 
patrol vessels of all the nationalities concerned being placed 
under his immediate orders for the purpose, whilst 
the whole of the Mediterranean remained under the 
general control of Vice-Admiral Gauchet, the French 
Commander-in-Chief. Admiral Calthorpe was assisted by 
French and Italian officers, and the Japanese Government, 
which had previously dispatched twelve destroyers to the 
Mediterranean to assist in the protection of trade, also gave 
to Admiral Calthorpe the control of these vessels. 

In the requests .which we addressed to the Japanese 
Admiralty I always received great assistance from 
Admiral Funakoshi, the Naval Attach^ in London. His 
co-operation was of a close and most cordial nature. 

The services of the Japanese destroyers in the Medi- 
terranean were of considerable value to the Allied cause. 
A striking instance of the seamanlike and gallant conduct 
of their officers and men was furnished on the occasion 
of the torpedoing of a British transport by an enemy 
submarine off the coast of Italy, when by the work of 
the Japanese escorting destroyers the great majority of 
those on board were saved. 

Admiral Calthorpe on leaving England was charged 
with the duty of organizing convoys in the Mediterranean 
on the lines of those already in force in other waters as 
soon as the necessary vessels were available, and a con- 
ference of Allied officers sat at Malta soon after his arrival, 
when a definite scheme of convoy was prepared. There 
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had always, however, been a great scarcity of fast patrol 
vessels in the Mediterranean for this work. Divided 
control of the forces in that area was partly responsible 
for this. The Austrian destroyers were considered by the 
Italian Admiralty to be so serious a menace in the Adriatic 
as to render it necessary to keep in that sea the great 
majority of the Italian destroyers as well as several French 
vessels of this class. The situation at the eastern end of 
the Mediterranean necessitated a force of some eight 
British destroyers being kept in the Aegean Sea to deal 
with any Turkish vessels that might attempt to force the 
blockade of the Dardanelles, whilst operations on the 
Syrian coast engaged the services of some French and 
British destroyers. Continual troop movements in the 
Mediterranean also absorbed the services of a considerable 
number of vessels of this type. 

Consequently there was a great shortage of fast small 
craft for escort and mercantile convoy work. It was 
estimated that the escort force required for the protection 
of a complete system of convoy in the Mediterranean was 
approximately 290 vessels, the total number available 
being about 215. 

In spite, then, of the success of Admiral Calthorpe’s 
work, the result was that convoys were not started in the 
Mediterranean until October, and they were then but 
inadequately protected, and losses were heavy, both from 
this cause arid from the fact already mentioned — that the 
Mediterranean is a sea which, by reason of its confined 
nature, is particularly suited for operations by submarines 
against trade. Its narrowness at various points, sucb as 
the Straits of Gibraltar, the Malta Channel, the Straits 
of Messina, and the passages to the Aegean cause such 
convergence of trade as to make it a very simple matter 
for a submarine to operate with success. Evasion by 
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change of route is almost impossible. Operations designed 
to prevent the exit of submarines from the Adriatic were 
difficult, because the depth of water in the Straits of 
Otranto militated against the adoption of effective mining 
and the laying of an effective net barrage. 

For the above reasons the Admiralty was always very 
averse to the sending of a large volume of our Far East- 
ern trade through the Mediterranean, and strongly urged 
the Cape route instead; but the shortage of shipping, 
combined .with the increased length of the Cape route, 
influenced the Ministry of Shipping to press strongly for 
the Mediterranean as opposed to the other route. A 
“ through ” convoy from England to Port Said was 
started in October, and by the end of November two 
ships had been sunk out of the thirty-five that had been 
under convoy. The return convoy, Port Said to 
England, was only started in December. 

The losses of British merchant steamships per 
quarter in the Mediterranean during 1917 is shown 
below : 

Quarter ending June 80 69 

,, ,, September 30 29 

October and November 28 

It is impossible to close this chapter describing the 
convoys without mention being made of the fine work 
accomplished by those upon whose shoulders fell the task 
of organizing and working the whole system. I cannot 
hope that I have succeeded in conveying to readers of 
this volume an adequate conception of the great and 
marvellously successful performance that it was or a full 
appreciation of .what immense difficulties the staff had 
to contend with. They were very completely realized by 



152 The Crisis of the Naval War 

me, who saw them appear clay by day and disappear under 
treatment. 

The head of the organization was, of course, Rear- 
Admiral A. L. Duff, the member of the Board and Staff 
immediately responsible also for the whole anti-submarine 
organization. Only those who witnessed Admiral Duff’s 
work at the Admiralty during 1917 can realize the 
immense debt thal the country owes to his untiring ability, 
patience, energy and resource. Capt. R. G. Henderson, 
who had been associated with the convoy system from its 
start, was an invaluable assistant, as also was Commander 
I. W. Carrington. Capt. Richard Webb, the Director 
of the Trade Division, and Capt. Frederic A. Whitehead, 
the Director of the Mercantile Movements Division, took 
an important share in the work of organization, whilst the 
work of Convoy Manager was carried through with quite 
exceptional skill by Paymaster-Commander II. W. E. 
Manisty. These officers were assisted by most capable 
staffs, and the Ministry of Shipping, without whose 
assistance the work could not possibly have been success- 
fully carried out, eo-operated most cordially. 



CHAPTER VI 


T1IE ENTRY OF THE UNITED STATES ; OUR NAVAL POLICY 

EXPLAINED 

The entry of the United States of America into the jvar 
in April, 1917, had an important although not an imme- 
diate effect upon our Naval policy. That the effect was 
not immediate was due to the fact that the United States 
Navy was at the time indifferently provided with the par- 
ticular classes of vessels which were so greatly needed for 
submarine warfare, viz. destroyers and other small surface 
craft, submarines and light cruisers ; further, the United 
States mercantile fleet did not include any considerable 
number of small craft which could be usefully employed 
for patrol and escort duty. The armed forces of the United 
States of America were also poorly equipped with aircraft, 
and had none available for Naval work. According to our 
knowledge at the time the United States Navy, in April, 
1917, possessed twenty-three large and about twenty-four 
small destroyers, some of jvhich were unfit to cross the 
Atlantic ; there were about twelve submarines capable of 
working overseas, but not well suited for anti-submarine 
work, and only three light cruisers of the “ Chester ” class. 
On the other hand about seven armoured cruisers were 
available in Atlantic waters for convoy duties, and the 
Navy included a fine force of battleships, of which fourteen 
were in full commission in April. 

At first, therefore, it was clear that the assistance 
which could be given to the Allied Navies would be but 
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slight even if all available destroyers were sent to European 
waters. This was, presumably, well known lo the members 
of the German Naval Staff, and possibly explains their 
view that the entry of the United States of America jvould 
be of little help to the Allied cause. The Germans did 
not, however, make sufficient allowance for the productive 
power of the United States, and perhaps also it was 
thought in Germany that public opinion in the United 
States would not allow the Navy Department to send over 
to European waters such destroyers and other vessels of 
value in anti-submarine warfare as were available at once 
or would be available as time progressed. The German 
Staff may have had in mind the situation during the 
Spanish- American War when the fact of Admiral 
Cervera’s weak and inefficient squadron being at large was 
sufficient to affect adversely the naval strategy of the 
United States to a considerable extent and to paralyze the 
work of the United States Navy in an offensive direction. 

Very fortunately for the Allied cause a most dis- 
tinguished officer of the United States Navy, Vice- 
Admiral W. S. Sims, came to this country to report 
on the situation and to command such forces as were 
sent to European waters. Admiral Sims, in his earlier 
career before reaching the flag list, was a gunnery officer 
of the very first rank. He had assimilated the ideas of 
Sir Percy Scott of our own Navy, who had revolutionized 
British naval gunnery, and he had succeeded, in his 
position as Inspector of Target Practice in the United 
States Navy, in producing a veiy marked increase in 
gunnery efficiency. Later when in command, first of a 
battleship, then of the destroyer flotillas, and finally as 
head of the United States Naval War College, his close 
study of naval strategy and tactics had peculiarly fitted 
him for the important post for which he was selected, and 
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lie not only held the soundest views on such subjects 
himself, but was able, by dint of the tact and persuasive 
eloquence that had carried him successfully through his 
gunnery difficulties, to impress his views on others. 

Admiral Sims, from the fiist moment of his arrival 
in this country, was in the closest touch with the 
Admiialty in general and with myself in particular. His 
earliest question to me was as to the direction in which 
the United States Navy could afford assistance to the 
Allied cause. My reply was that the first essential was 
the dispatch to European waters of every available 
destroyer, trawler, yacht, tug and other small craft of 
sufficient speed to deal with submarines, other vessels of 
these classes following as fast as they could be produced ; 
further that submarines and light cruisers would also be 
of great value as they became available. Admiral Sims 
responded wholeheartedly to my requests. He urged the 
Navy Department with all his force to send these vessels 
and send them quickly. He frequently telegraphed to the 
United States figures showing the tonnage of merchant 
ships being sunk week by week in order to impress on the 
Navy Department and Government the great urgency of 
the situation. I furnished him with figures which even we 
ourselves were not publishing, as I felt that nothing but the 
knowledge given by these figures could impress those who 
were removed by 8,000 miles of sea from the scene of 
a Naval war unique in many of its features. 

Meanwhile the British Naval Commander-in-Chief in 
North American waters, Vice-Admiral Sir Montague 
Browning, had been directed to confer with the United 
States Navy Department and to point out our immediate 
requirements and explain the general situation. 

On April 6 the United States declared war on Ger- 
many. On April 18 .we received information from Wash- 
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ington that the Navy Department was arranging to 
eo-operatc with our forces for the protection of trade in 
the West Atlantic should any enemy raiders escape from 
the North Sea, that six United States destroyers would 
he sent to European waters in the immediate future, and 
that the United States would undertake the protection 
of trade on the .west coast of Canada and North America 
as well as in the Gulf of Mexico. It was further indicated 
that the number of Uni Led States destroyers for European 
waters would be increased at an early date. The vital 
importance of this latter step was being constantly urged 
by Admiral Sims. 

When Mr. Balfour’s mission left for the United States 
in April, Rear-Admiral Sir Dudley de Chair, the 
naval representative on the mission, was requested to 
do all in his power to impress on the United States 
Navy Department the very urgent necessity that existed 
for the immediate provision of small craft for anti- 
submarine operations in European waters and for the 
protection of trade. 

He was informed that the position could not be con- 
sidered satisfactory until the number of trawlers and sloops 
available for patrol and escort duty was greatly increased 
and that a total of at least another hundred destroyers was 
required. 

It was pointed out that difficulty might arise from the 
natural desire of the United States Government to retain 
large numbers of small craft for the protection of ship- 
ping in the vicinity of the United States coast, but it 
was at the same time indicated that our experience showed 
that the number of submarines that the Germans could 
maintain on the western side of the Atlantic was very 
small, and that the real danger therefore existed in 
European waters. 
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Admiral de Chair was asked amongst other matters 
to emphasize the assistance which United States sub- 
marines could render on the eastern side of the Atlantic, 
where they would be able to undertake anti-submarine 
operations, and he was also directed to endeavour to 
obtain assistance in the production of mines, and the 
provision of ships for minelaying work. Great stress 
was, of course, laid upon the very important question of 
a large output of merchant ships and the necessity for 
repairing and putting into service the German merchant 
ships interned in U.S. ports was urged; directions were 
also given to Admiral de Chair to ascertain from Mr. 
Schwab, of the Bethlehem Steel Company, and other 
firms, to what extent they could build for the British 
Navy destroyers, sloops, trawlers and submarines, and the 
rapidity of such production. 

The need for sloops was so great that I sent a 
personal telegram to Mr. Schwab, whose acquaintance I 
had made in October, 1914, on the occasion of the loss 
of the Audacious , begging him to build at once a hundred 
of these vessels to our order. I felt certain from the 
experience we had gained of Mr. Schwab’s wonderful 
energy and power, as illustrated by the work accomplished 
by him in providing us in 1915 with ten submarines built 
in the extraordinarily short period of five months, that 
he would produce sloops at a very rapid rate and that 
there would be no delay in starting if he undertook the 
work. The drawings had already been sent over. How- 
ever he was not able to undertake the work as the U.S. 
Government decided that his yards would all be required 
for their own work. This was unfortunate, as I had hoped 
that these vessels would have been built in from four to six 
months, seeing that the drawings were actually ready ; they 
would have been invaluable in the latter part of 1917. 
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Whilst the mission was in the United States constant 
communications passed on these subjects, the heavy losses 
taking place in merchant ships were stated, and every 
effort was made to impress upon the Navy Department 
the urgency of the situation. 

The tenor of our communications will be gathered 
from these quotations from a personal telegram sent by 
me to Admiral de Chair on April 20, viz. : 

“ For Rear-Admiral dc Chair from First Sea Lord. 

“ You must emphasize most strongly to the United States 
authorities the very serious nature of the shipping position. 
We lost 55 British ships last week approximately 180,000 tons 
and rate of loss is not diminishing. 

* * * * * * 

“ Press most strongly that the number of destroyers sent 
to Ireland should be increased to twenty-four at once if this 
number is available. 

“ Battleships are not required but concentration on the 
vital question of defeat of submarine menace is essential. 

“ Urge on the authorities that everything should give way 
to the submarine menace and that by far the most important 
place on which to concentrate patrols is the S.W. of Ireland. 
****** 

“ You must keep constantly before the U.S. authorities 
the great gravity of the situation and the need that exists for 
immediate action. 

“ Our new methods will not be effective until July and the 
critical period is April to July.” 

It was very necessary to bring home to the United 
States Navy Department the need for early action. 
Admiral Sims informed me — as soon as he became aware 
of the heavy losses to merchant shipping that were taking 
place — that neither he nor anyone else in the United States 
had realized that the situation was so serious. This was, 
of course, largely due to the necessity which we were under 
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of not publishing facts which would encourage the enemy 
or unduly depress our own people. Further, he informed 
me that an idea was prevalent in the United States that 
the moral of the German submarine crews had been com- 
pletely broken by their losses in submarines. This im- 
pression was the successful result of certain action on our 
part taken with intent to discourage the enemy. What- 
ever may have been the case later in the year, we had, 
however, no evidence in the spring of 1917 of deterioration 
of moral amongst German submarine crews, nor was there 
any reason for such a result. It was therefore necessaiy 
to be quite frank with Admiral Sims ; we knew quite well 
that we could not expect new measures to be effective for 
some few months, and we knew also that we could not 
afford a continuance of the heavy rate of loss experienced 
in April, without a serious effect being produced upon 
our war effort. We were certainly not in the state of 
panic which has been ascribed to us in certain quarters, 
but we did want those who were engaged in the war on the 
side of the Allies to understand the situation in order that 
they might realize the value that early naval assistance 
would bring to the Allied cause. There is no doubt that 
great difficulty must be experienced by those far removed 
from the theatre of war in understanding the conditions in 
the war zone. This was exemplified at a time when we had 
organized the trade in convoys and the system was showing 
itself effective in greatly reducing losses from submarine 
attack. We were pressing the United States to strengthen 
our escorting forces as far as possible in order to extend the 
convoy system, when a telegram arrived from Washington 
to the effect that it was considered that ships which were 
armed were safer when sailing singly than when in convoy. 
It has also been stated that the Admiralty held the view 
at this time that no solution of the problem created by 
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the enemy’s submarine campaign was in sight. This is 
incorrect. We had confidence in the measures — most of 
them dependent on the manufacture of material — which 
were in course of preparation by the time the United 
States entered the war, but our opinion was that there 
was no immediate solution beyond the provision ol' 
additional vessels for the protection of shipping, and the 
reason for this view was that time was required before ot hex- 
measures could be put into effective operation ; this is 
evident from the final paragraph of my telegram to 
Admiral de Chair, dated April 20, which I have quoted. 

The first division of six United States destroyers, 
under the command of Lieut.-Commander T. K. Taussig, 
arrived in British waters on May 2, and they were most 
welcome. It was interesting to me personally that 
Lieut.-Commander Taussig should be in command, as 
he, when a sub-lieutenant, bad been wounded on the 
same day as myself during the Boxer campaign in China, 
and we had been together for some time subsequently. 

At about this lime our advice was sought by the 
United States Navy Department as to the best type of 
anti-submarine craft for the United States to build ; on 
this subject a very short experience in the war theatre 
caused Admiral Sims to hold precisely similar views to 
myself. As a result of the advice tendered a great build- 
ing programme of destroyers, large submarine-hunting 
motor launches and other small craft was embarked upon. 
Although the completion of these vessels was delayed 
considerably beyond anticipated dates, they did, in 1918, 
exercise an influence on the submarine war. 

The Germans made one great mistake, for which 
wc were thankful. As already mentioned, it was 
anticipated that they would send submarines to work 
off the United Slates coast immediately after the declara- 
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tion of war by that country. Indeed we were expecting 
to hear of the presence of submarines in the West Atlantic 
throughout the whole of 3917. They did not appear 
there until May, 1918. The moral effect of such action 
in 1917 would have been very great and might possibly 
have led to the retention in the United States of some of 
the destroyers and other small craft which were of such 
assistance in European waters in starting the convoy 
system. Admiral Sims was himself, I think, anxious on 
this head. When the Germans did move in this direction 
in 1918 it was too late; it was by that time realized in 
the United States that the enemy could not maintain 
submarines in sufficient numbers in their waters to exercise 
any decisive effect, although the shipping losses might be 
considerable for a time, and consequently no large change 
of policy was made. 

As is well known, Admiral Sims, with the consent of 
the United States Navy Department, placed all vessels 
which were dispatched to British waters under the British 
flag officers in whose Command they were working. This 
step, which at once produced unity of command, is 
typical of the manner in which the two navies, under the 
guidance of their senior officers, worked together through- 
out the war. The destroyers operating from Queenstown 
came under Admiral Sir Lewis Bayly ; Captain Pringle, 
the senior United States officer on the spot, whose services 
were ever of the utmost value, was appointed as Chief 
of the Staff to Sir Lewis Bayly, whilst on the occasion 
of Sir Lewis Bayly, at my urgent suggestion, consent- 
ing to take a few days’ leave in the summer of 1917, 
Admiral Sims, at our request, took his place at Queens- 
town, hoisting his flag in command of the British and 
United States naval forces. The relations between the 
officers and men of the two navies in this Command were. 

L 
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of Lhc happiest possible nature, and form one of the 
pleasantest episodes of the co-operation between the two 
nations. The United States officers and men very quickly 
realized the strong personality of the Commandcr-in-Chief 
at Queenstown, and became imbued with the same feelings 
of great respect and admiration for him as were held by 
British officers and men. Also he made the officers feel 
that Admiralty House, Queenstown, was their borne when 
in port, and saw thal everything possible was done for 
the comfort of the men. The very high standard of 
duty set by Sir Lewis, and very fully sustained by him, 
was cheerfully and willingly followed by the United 
States force, the personnel of which earned his warmest 
admiration. I think it will be agreed in years to come 
that the comradeship between the two navies, first 
initiated in the Queenstown. Command, went very far 
towards cementing the bonds of union between the two 
great English-speaking nations. 

This was the first step in co-operation. The next was 
taken when the UniLed States Navy Department, as the 
result of a request made by us to Admiral Sims, sent to 
Gibraltar a detachment of three light cruisers and a 
number of revenue cutters as patrol and escort vessels, 
placing the whole force under the British senior naval 
officer at Gibraltar, Rear-Admiral Heathcote Grant. 
Here again the relations between the two navies were 
of the happiest nature. Finally, later in the year, I 
discussed with Admiral Sims the desirability of a small 
force of United States battleships being sent to reinforce 
the Grand Fleet. 

When the project was first mentioned my object in 
asking for the ships was that they might relieve some of 
our earlier “Dreadnoughts,” which at that time it was 
desired to use for another purpose. I discussed the matter 
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also with Admiral Mayo, the Commandcr-in-Chief of the 
United States Atlantic Fleet, during his visit to this 
country in August, 1917, and with Admiral Benson, the 
Chief of Operations in the United States Navy Depart- 
ment, when he came over later in the year. Admiral 
Benson gave directions that four coal -burning battleships 
should be sent over. We were obliged to ask for coal- 
burning battleships instead of the more modern vessels 
with oil-fired boilers owing to the great shortage of oil 
fuel in this country and the danger of our reserves being 
still further depleted. These vessels, under Rear-Admiral 
Hugh Rodman, arrived in British waters early in Decem- 
ber, 1917, and formed a division of the Grand Fleet. The 
co-operation afloat was now complete, and all that was 
needed was further co-operation between the British 
Admiralty and the United States Navy Department. 

This had already formed the subject of discussions, 
first between Admiral Sims and myself, and later with 
Admirals Mayo and Benson. 

During the summer of 1917 Admiral Sims had been 
invited to attend the daily meetings of the naval members 
of the operations side of the Board, an invitation which 
he accepted, and his co-operation was of great value ; but 
we both felt it desirable to go a step farther, and I bad 
suggested the extreme desirability of the United States 
Navy Department sending officers of experience of 
different ranks to work in the Admiralty, both on the 
operations and material side, officers upon whom the 
Navy Department could rely to place before us the views 
of the Department and to transmit their view of the 
situation as the result of their work and experience at 
the Admiralty. We had pressed strongly for the adop- 
lion of this course. Admiral Benson, after discussions, 
assented to it, and the officers on the material side com- 
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menced work in the Admiralty towards the end of 1917, 
whilst those on the operations side joined the War Staff 
early in 3938. 

It was felt that this course would complete the 
co-operation between the navies of the two countries 
and, further, that the United States Navy Department 
would be kept in the closest possible touch with the British 
Admiralty in all respects. 

It is particularly to be remembered that even before 
we had established this close liaison the whole of the 
United States naval forces in British waters had been 
placed under Ihe command of British naval officers. 
This step, so conducive to good results owing to the unity 
of command which was thus obtained, ,won our 
highest admiration, showing as it did a fine spirit of 
self-effacement on the part of the senior American naval 
officers. 

The visits of Admirals Mayo and Benson to this 
country were productive of very good results. The 
exchange of information which took place was most 
beneficial, as was the experience which the admirals 
gained of modern naval warfare. Moreover, the utterly 
baseless suggestion which had, unfortunately, found 
expression in some organs of the Press of the United 
States that we were not giving the fullest information to 
the Navy Department was completely disproved. 

When Admiral Mayo arrived in England he informed 
me that the main objects of his visit as Commander-in- 
Chief of the Atlantic Fleet were : 

(1) To ascertain our present policy and plans. 

(2) To inquire as to the changes, if any, that 
were contemplated in the immediate or more distant 
future. 
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(3) To ascertain jwhal further assistance it was 
desired that the United States should provide from 
resources then available or likely to be soon available, 
and the measures that the United States should take 
•to provide future forces and material. 

Papers were prepared under my direction for Admiral 
Mayo giving full information of our immediate needs, of 
past procedure and of future plans. As to our needs, the 
main requests were : 

(1) An increase in the number of destroyers, in 
order to enlarge the convoy system and to provide 
better protection for each convoy. An additional 
55 destroyers were stated to be required for this 
service. 

(2) An increase in the number of convoy cruisers 
for the same reason. The total addition of cruisers 
or old battleships was given as 41. 

(8) An increase in the number of patrol craft, 
tugs, etc., for anti-submarine work. 

(4) The rapid building of merchant ships. 

(5) The supply of a large number of mines for 
the proposed barrage in the North Sea, and assist- 
ance towards laying them by the provision of United 
States minelaying vessels. 

(C) Aircraft assistance in the shape of three large 
seaplane stations on the coast of Ireland, with some 
86 machines at each station. 

(7) The provision of four coal-burning battleships 
of the “ Dreadnought ” type to replace Grand 
Fleet “Dreadnought’’ battleships which it was 
desired to use for other purposes. 

Admiral Mayo was informed that some 100,000 mines 



166 The Crisis of the Naval War 

would be required from the Americans for forming and 
maintaining that portion of the North Sea Barrage which 
it was suggested should be laid by them, in addition to 
the large number that it was proposed that we ourselves 
should lay in the barrage, and that as the barrage would 
need patrolling by a large number of small craft, great 
help would be afforded if the United States could provide 
some of these vessels. It was estimated at that time that 
the barrage would absorb the services of some 250 small 
vessels in order that a sufficient number might he kept 
constantly on patrol. 

It may be of interest to give the history of the North 
Sea Barrage so far as I can recollect it. Our views on 
such a scheme were sought by the United States Navy 
Department in the spring of 1917. Owing to various 
military circumstances, even at that time we had no pros- 
pect of obtaining mines in adequate numbers for such 
work for at least nine to twelve months, nor could we 
provide the necessary craft to patrol the barrage. Our 
view was that such mines as became available during the 
last months of 1917 would be more effective if laid nearer 
to the German North Sea naval bases, and in the Straits 
of Dover, than at such a distance from these bases as 
the suggestion involved. Apart from our desire to stop 
the submarines near their bases, the pros and cons 
of the scheme were as follows : 

The advantages were : 

(1) That, except for the difficulty of preventing 
the submarines from using Norwegian territorial 
waters for egress, a North Sea Barrage would 
be a menace to submarines using the Kattegat 
exit as well as those coining from North Sea bases. 

(2) That the enemy would be unable to sweep up 
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the minefield, owing to its distance (over 200 miles) 
from his bases. 

The disadvantages were : 

(1) The immense number of mines required — 
some 120,000, excluding reserves — and the improb- 
ability of producing them in Great Britain. 

(2) The great depth of water in which many of 
them were to be moored, a depth in which no mines 
had ever been successfully laid before ; time would 
be required to devise arrangements that would enable 
the mines to be laid at such depths. 

(3) The very large number of patrol craft that 
would be needed to force submarines to dive into 
that portion of the minefield which was safe for 
surface vessels and the difficulty of maintaining them 
at sea in bad North Sea weather. 

(4) The difficulty of preventing egress by the sub- 
marines in Norwegian territorial waters, in which, 
even if mines were laid, they would have to be 
moored at such a depth as not to constitute a danger to 
vessels on the surface. 

Shortly after the subject was broached to us we 
learned that the United States Navy had devised a mine 
that it was expected would be satisfactory for the purpose 
of the barrage. An experienced mining officer was at 
once sent over by us to inspect the mine and to give to 
the United States officers such assistance as was possible 
due to his great knowledge of mining under war 
conditions. 

When he arrived in the United States the mine was 
still in the experimental stage, but later he reported that 
it promised to be successful, and in view of the great 
manufacturing resources in America, it appeared that a 
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considerable proportion of the mines for the barrage could 
be provided by the United States Navy. Our own efforts 
to produce a mine suitable for very great depths were also 
proving successful and anticipations as to manufacture 
were optimistic. Accordingly plans were prepared for 
a barrage across the North Sea, which were given to 
Admiral Mayo before he left England on his return to 
the United States. Without seriously relaxing our 
mining operations in the Heligoland Bight, and without 
interfering with our mine barrage on the Folkestone — 
Grisnez line, we anticipated at this time that we could 
provide mines for our portion of the North Sea Barrage 
by the time that the United States supply of mines was 
in readiness to be laid. 

Admiral Mayo was also furnished with papers dealing 
at length with our naval policy at the time and the 
intended future policy, both in home waters and abroad. 
Papers were given him relating to our air policy, to 
the altitude of neutral countries, to the Belgian coast 
problem, to the blockade, to the defence of trade (includ- 
ing one on the convoy system), to such subjects as the 
defensive armament of merchant ships with guns, smoke 
apparatus and mine defence gear, the instruction of 
the personnel in their use, and the system of issuing 
route instruction to merchant ships. An important state- 
ment was also supplied giving a detailed account of our 
anti-submarine policy, both at the time and in the future. 

These papers gave the fullest information on the 
naval problem, and were intended to put the United 
States Naval Department in a position to appreciate the 
whole position and its many embarrassments, though we 
realized that these could be appreciated only by those 
who, like Admiral Sims, were in daily contact with the 
problems. It will possibly be of further interest if 
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mention is made of some of the points to which attention 
was drawn. 

Admiral Mayo, for instance, was informed that 
British naval policy was being directed in 1917, as during 
the remainder of the war, to exerting constant economic 
pressure upon the enemy with a view to forcing him to 
come to terms. We also endeavoured to prevent the 
enemy from interfering with the conduct of the war by 
ourselves and our Allies. In the effective pursuit of that 
policy the duty of the Navy involved : 

(1) The protection of the sea communications of 
the Allied armies and the protection of British and 
Allied trade. 

(2) The prevention of enemy trade in order to 
interfere with his military operations and to exert 
economic pressure. 

(3) Resistance to invasion and raids. 

It was pointed out that the question at issue in each 
case was the control of sea communications, and in order 
to attain that control permanently and completely the 
enemy’s naval forces both above and below water had to 
be destroyed or effectually masked. As the weaker 
German Fleet not unnaturally refused decisive action and 
as its destruction bad hitherto not been achieved, we 
had adopted a policy of guarding an area between our 
vital communications and the enemy’s ports, and of 
guarding the areas through which the trade and transports 
passed ; these were the only methods of frustrating attacks 
made either by surface vessels or by submarines which 
succeeded in reaching open .waters. It was pointed out 
that a combination of these two methods had been in force 
during the wars of the eighteenth century, blockades 
being combined with the convoy system and the patrol 
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of local areas by frigates, etc. History, in fact, was 
repeating itself. 

We mentioned that a close blockade of the German 
North Sea and Baltic ports presented insuperable diffi- 
culties under the conditions of modern warfare, and the 
alternative of controlling the Dover and Norway — 
Scotland exits to the North Sea had been adopted. The 
former protected the communications of the armies in 
France, whilst the two combined covered the maritime 
communications of the world outside the North Sea and 
Baltic, and if they could be effectively guarded our first 
two objects would be attained. 

So far as the Dover exit was concerned we stated 
that the narrowness of the waters, with the consequent 
risk to the enemy from our mines and torpedoes, had so 
far acted as a deterrent to his capital ships ; we had to 
depend on the light forces at Harwich and Dover to deal 
with any enemy surface craft attacking the southern area 
from German ports. 

We pointed out that the control of the Norway — 
Scotland exit depended upon the presence of the Grand 
Fleet at Rosyth or at Scapa. This fleet ensured the 
safety of all the vessels engaged in protecting trade and 
in hunting submarines outside the North Sea. 

Mention was made of the fact that the enemy could 
not open the sea routes for his own war ships without 
risking a serious action, and that so far he had shown no 
inclination to run that risk. The Battle of Jutland having 
been fought in the previous year, any future movement of 
the High Sea Fleet into the North Sea would probably 
be merely with the object of drawing our capital ships into 
prepared areas so as to bring about a process of attrition 
by mines and torpedoes. Such a movement had been 
carried out on August 19 , 1916 . The reasons which had 
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led to the adoption o£ the Orkney — Faroe — Iceland 
blockade line were also explained. 

It was pointed out that in the early stages of the war. 
the foregoing general dispositions had sufficed to protect 
the Allies’ communications and to throttle those of the 
enemy outside the Baltic. Although enemy cruisers in 
foreign waters and a few raiding vessels which had evaded 
the blockade had inflicted losses on trade, losses from such 
causes could not reach really serious proportions so long 
as the enemy trusted to evasion and refused to face the 
Grand Fleet. The danger of serious loss from atlack by 
raiding surface craft had also been greatly minimized by 
the adoption of the convoy system. But as the enemy’s 
submarines increased in size, efficiency and numbers, the 
situation had been modified, for evasion by submarines 
of the command exercised by the Grand Fleet was easy, 
and our vital sea communications could be attacked by 
them without the risk of a fleet action. 

So far as the protection of trade was concerned, the 
effect therefore of the submarine campaign had been to 
remove the barrier established by the Grand Fleet and 
to transfer operations to the focal areas and approach 
routes. 

As the situation developed, a policy of dealing with 
the submarines by armed patrol craft and decoy ships in 
these areas had therefore been put into force. Merchant 
ships had been armed as rapidly as possible, and in addition 
efforts had been made to intercept the submarines en 
route to these areas both in the vicinity of German waters 
and farther afield. 

The great area covered by the approach routes and 
the increasing radius of submarine operations had made 
the provision of a sufficient number of patrol vessels 
a practical impossibility and had led to a general adoption 
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of the convoy system as rapidly as the supply of fast small 
craft made this possible. 

The methods of attacking German submarines before 
they could reach open .waters, by extensive mining in 
the Heligoland Bight, with the exception of Dutch and 
Danish territorial waters, were also mentioned. 

As regards future naval policy it was pointed out that 
the enemy submarine campaign was the dominating 
factor to such an extent that any sustained increase in 
the then rate of sinking merchant ships might eventually 
prove disastrous. 

Mention was made of the fact that the enemy was 
still producing submarines faster than the Allies were 
destroying them; the policy of coping with submarines 
after they reached the open sea had not as yet been 
sufficiently effective to balance construction against 
losses, even in combination with the extensive minefields 
laid in the Heligoland Bight. 

The future policy was therefore being directed towards 
an attempt at a still more concentrated and effective 
control in the areas between the enemy’s ports and our 
trade routes, and it was proposed to form some descrip- 
tion of block or barrage through which the enemy sub- 
marines would not be able to pass without considerable 
risk. Four forms had been considered : 

(1) A method of blocking either mechanically 
or by mines all the exits of the submarines from 
their North Sea or Baltic bases. 

(2) A barrage of mines at different depths, 
from near the surface of the sea to near the 
bottom. 

(3) A combination of deep mines with a patrolling 
force of surface craft and aircraft whose object would 
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be to force the submarines under the surface into 
the minefield. 

(4) A force of surface craft and aircraft patrolling 
an area of sufficient extent to prevent submarines 
coming to the surface to recharge their batteries 
during the hours of darkness. 

Admiral Mayo was informed that in our opinion the 
first scheme as given above, viz. that of absolutely sealing 
the exits, was the only radical cure for the evil, but that 
there were very great difficulties to be overcome before 
such an operation could be successfully carried out. He 
was shown the plan that had been prepared for a 
mechanical block of all the enemy North Sea bases, and 
he entirely concurred in the impracticability of carrying 
it out. Such a plan had been advocated by some officers 
and by other people; it was, of course, most attractive 
in theory and appealed strongly to those who looked at 
the question superficially. When, however, a definite 
operation came to be worked out in detail the difficulties 
became very apparent, and even enthusiastic supporters 
of the idea were forced to change their views. It was 
not a matter for surprise to me that the idea of sealing 
the exits from submarine bases was urged by so many 
people on both sides of the Atlantic. It was, of course, 
the obvious counter to the submarine campaign, and it 
appealed with force to that considerable section which 
feels vaguely, and rightly, that offensive action is needed, 
without being quite so clear as to the means by which 
it is to be carried out. 

In this particular ease I informed the clever and able 
officers to whom the planning of the operation was 
entrusted that they were to proceed on the assumption that 
we intended to seal the enemy’s ports somehow, and that 
they were to devise the best possible scheme, drawing up 
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all the necessary orders for the operations. This was done 
in the most complete detail and with great care and 
ingenuity, hut at the end there was no difference of 
opinion whatever as Lo the inadvisability of proceeding 
with the operations. 

It is to be observed in connexion with this question 
that scaling the North Sea bases would not have been a 
complete cure, since submarines could still make their 
exit via the Kattegat, where we could not block channels 
without violating the neutrality of other nations. 

The final conclusion arrived at teas to use a combina- 
tion of the lasl three alternatives provided that a satis- 
factory type of mine could be produced in sufficient 
numbers and a sufficient supply of small craft provided 
by ourselves and the United States. 

Full details were given to Admiral Mayo of the 
proposed North Sea Barrage on a line totalling 230 miles 
in length, which was divided into three parts, Areas A, 
B and C, of which Area A. only would be dangerous to 
surface vessels. 

It was estimated that Area A would require 36,300 
mines, and it was proposed that this area should be mined 
by the United States forces with United States mines. 

It was proposed that the British should mine Area B, 
the requirements being 07,500 mines, and that the United 
States should mine Area C, for which 38,000 United 
States mines would be required. 

The reasons governing the selection of the mine bar- 
rage area were fully given, and the advantages arising 
from the use of the United States pattern of mine instead 
of the British mine for Areas A and C were stated. 

Admiral Mayo was also informed of our intention 
to establish a mine barrage in the Channel, on the 
Folkestone — Grisnez line, as soon as mines were available, 
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with a strong force of patrol vessels stationed there, whose 
duty it would he to compel enemy submarines to dive into 
the minefield. lie was further made acquainted with 
our intended policy of still closer minelaying in the 
Heligoland Bight. 

Although Admiral Mayo was not actually informed of 
the details of the future policy which it was hoped to 
adopt in the Adriatic for the improvement of the Otranto 
Barrage, various schemes were at the time being worked 
out between the British, French and Italian Admiralties, 
having as their object the prevention or obstruction of 
the exit of enemy submarines from the Adriatic, in the 
same way as it was hoped to obstruct German submarines 
from making their exit from the North Sea without 
incurring heavy losses. The great depth of water in the 
southern part of the Adriatic constituted the main 
difficulty facing us in the solution of this problem. 
In August, 1917, it was, however, definitely decided to 
establish a barrage of nets and mines across the Straits 
of Otranto, and the work was put in hand. This became 
effective during 1918. 

The paper on Naval Air Policy showed the aim of 
the Admiralty to be : 

To provide in sufficient numbers a type of airship 
which would be able to scout with the Grand Fleet, and, 
in this respect, to perform the duty of light cruisers. 
Airship stations had been established on the East Coast 
for this purpose. 

To provide also a type of airship for coastal patrol 
work and for the escort of merchant ships in convoy. 
For these airships stations had been established on the 
East, South and West Coasts and at Scapa. 

To provide a sufficient supply of kite balloons for the 
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work of the Grand Fleet. Fleet kite balloon stations had 
already been established at Rosylh and Scapa, and the 
resources of the latter station were supplemented by a 
kite balloon ship. It was intended also to provide kite 
balloons for flotillas or single vessels engaged in submarine 
hunLing or in convoy work. A large number of kite 
balloon stations for anti-submarine work had been or were 
being established round the coast for this work. 

As to the future programme of rigid airships, Admiral 
Mayo was told that it was under consideration to con- 
struct three new rigid stations, also that three new 
stations for the use of non-rigids for anti-submarine ,work 
were to be established, while it was also proposed to 
provide sufficient resources to allow of a number of kite 
balloons being worked in vessels between the North of 
Scotland and Norway and to Lhe eastward of the English 
Channel. 

Admiral Mayo was also informed that it was proposed 
to provide sufficient “ heavier than air ” craft of various 
types for the Fleet, both to insure adequate air recon- 
naissance and to drive off hostile aircraft. The Grand 
Fleet was at the time already provided with three sea- 
plane carriers, and the Furious and other special vessels 
were being fitted to carry aircraft. Many of the armoured 
vessels and light cruisers of the Fleet had also been fitted 
to carry aircraft, whilst the Harwich light cruiser force 
possessed one seaplane carrier ; two carriers were devoted 
to anti-submarine work, and three were employed in the 
Mediterranean. 

It was further stated that machines for naval 
reconnaissance were working from several East Coast 
stations, and that lighters to carry seaplanes for more 
extended reconnaissance and offensive work were under 
construction. The work carried out by our naval aii'craft 
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off the Belgian coast, comprising the duty of keeping the 
coast under constant observation, of spotting the gunfire 
of ships, of fighting aircraft and bombing objectives of 
importance, were also mentioned, as well as the work in 
the Mediterranean, where there were four bases in the 
Aegean. 

The extensive anti-submarine patrol work round the 
British Isles and in the Mediterranean was touched upon, 
there being “ heavier than air” stations at the time at 


Houton Bay. 
Dundee. 

South Shields. 

Bembridge. 

Calshot. 

Portland. 

Killingholme. 

Yarmouth. 

Felixstowe. 


Westgate. 

Dover. 

Newhaven. 

Cherbourg. 

Plymouth. 

Newlyn. 

Scilly. 

Fishguard. 


Steps were being taken to extend the number of 
stations as soon as possible, the new programme including 
stations at such places as 

Padstow. 

Wexford. 

Queenstown. 

Berehaven. 

Loch Foyle. 

In the event of the United States being in a position 
to co-operate in the work, it was recommended that the 
three main seaplane stations in Ireland should be taken 
over by the Americans, and equipped, manned and 
controlled entirely by United States personnel. 


Loch By an (or in the 
Hebrides). 
Shetlands. 
Peterhead. 
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In regard to the convoy system a full description of 
the whole organization was given, with the results up to 
date, and details of the vessels available and still needed 
for its protection. 

Full information was afforded on the subject of the 
arming of merchant ships and fitting other defensive 
measures to them, and the routeing system in use for 
merchant ships was described in detail. 

In the remarks on our anti-submarine warfare it was 
pointed out that anti-submarine measures were carried 
out both on the surface, under water, and in the air. 

The surface measures were described as follows : 

In twelve of the twenty-two areas into which the 
waters round the United Kingdom were divided, regular 
hunting flotillas were at work, comprising trawlers and 
motor launches fitted with hydrophones. Before the 
institution of the convoy system a few fast vessels, such 
as destroyers or “ P ” boats, had been formed inLo 
hunting flotillas, but the convoy work had necessitated the 
withdrawal of all these vessels, and the work of the flotillas 
had suffered in consequence, the speed of trawlers being 
too slow to offer the same prospect of success in such 
anti-submarine measures. The flotillas of motor launches 
which had been formed were of considerable utilily in 
fine weather, but they could only operate in comparatively 
smooth water. 

At the time of Admiral Mayo’s visit a force of 
thirty-two trawlers to work with about six sloops or 
destroyers was being organized as vessels became avail- 
able, to operate in the North Sea with a view to engaging 
enemy submarines on passage in those waters. 

It was also pointed out to Admiral Mayo that the 
coast patrol vessels which were not actually in the hunting 
flotillas were all engaged in anti-submarine work and 
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did frequently come into action against the German 
submarines. 

Finally Admiral Mayo was informed that the convoy 
system itself was looked upon as an offensive measure 
since the German submarines would, in order to attack 
vessels under convoy, be forced into contact .with the 
fast craft engaged in the work of escort and thus place 
themselves in positions in which they could themselves 
be successfully attacked. 

Admiral Mayo, during his stay in European waters, 
inspected some of our naval bases and paid a visit to the 
Grand Fleet. 

He crossed to France in order that he might see the 
work being carried out at French ports by vessels- of the 
United States Navy, and while returning from this visit 
he honoured the British Navy by accompanying Sir 
Reginald Bacon and myself in H.M.S. B rohe to witness 
a bombardment of Ostend by the monitor Terror, On 
this occasion Admiral Mayo’s flag was hoisted in the 
Broke and subsequently presented to him as a souvenir 
of the first occasion of a United States Admiral having 
been under fire in a British man-of-war. It is satisfactory 
to record that subsequent aei’ial photograph, s showed that 
much damage to workshops, etc., had been caused by 
this bombardment. 

The Admiral and his Staff very quickly established 
themselves in the high regard of British naval officers, and 
it was with much regret that we witnessed their return 
to the United States. My own associations with the 
Admiral had led to a feeling of great friendship. He left 
behind him his Chief of Staff, Captain Jackson, who to 
our great regret had been seriously injured in a motor 
accident. 

Admiral Benson’s visit took place later in the vear. 



t8o The Crisis of the Naval War 

I had written to him urging him to come across so that 
he might have first-hand knowledge of the state of affairs 
and of the policy being followed. During his visit the 
same questions were discussed as with Admiral Mayo, 
and important action was taken in the direction of closer 
naval co-operation between the Allies by the formation 
of an Allied Naval Council consisting of the Ministers 
of Marine and the Chiefs of the Naval Staff of the Allied 
Nations and of the United States. This proposal had 
been under discussion for some little time, and, indeed, 
naval conferences had been held on previous occasions. 
The first of these during my tenure of office at the 
Admiralty was on January 23 and 24, 1917, and another 
was held during the visit of Admiral Mayo and at 
the instigation of the Government of the United States 
on September t and 5, 1917. On this latter occasion 
important discussions had taken place, principally on the 
subject of submarine warfare, the methods of dealing 
with it in home waters and in the Mediterranean, and 
such matters as the provision of mercantile shipping for 
the use of our Allies. 

There was, however, no regular council sitting at 
specified intervals, and it was this council which came 
into being in the early part of December. Its functions 
were to watch over the general conduct of the naval war 
and to insure co-ordination of the effort at sea as well 
as the development of all scientific operations connected 
with the conduct of the war. 

Special emphasis was laid upon the fact that the 
individual responsibility of the respective Chiefs of the 
Naval Staff and of the Commanders-in-Chief at sea 
towards their Governments as regards operations in hand 
as well as the strategical and technical disposition of the 
forces placed under their command remained unchanged; 
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this proviso ,was a necessity in naval warfare, and was very 
strongly insisted upon by the Admiralty. 

The attention of the Council was directed at the 
earliest meetings to the situation in the Mediterranean, 
where naval forces from the British Empire, France, 
Greece, Italy, Japan and the United States were work- 
ing, and where the need for close eo-operation was most 
urgent. The real need in the Mediterranean, as was 
frequently pointed out, was the inclusion of the naval 
forces of all the Allied nations under one single com- 
mand. In 1918 strong efforts were made to carry out 
this policy, and indeed the actual Admiralissimo was 
selected, but the attempt failed in the end. 

Both these distinguished American officers were 
reminded, as indeed they must have seen for themselves, 
that the successful combating of the submarine danger 
depended largely on the manufacture of material, and 
that the resources of this country, with its great fleet 
and its laxge and increasing armies, were so seriously 
taxed that the execution of the plans of the Admiralty 
were being constantly and gravely delayed. The 
Admiralty was, indeed, seriously embarrassed by diffi- 
culties in the adequate supply of mines and other means 
of destroying submarines as well as of fast craft of various 
descriptions. The Admiralty, as was pointed out, were 
doing not what they would like to do, but what they 
could do, both in the way of offensive and defensive 
action. The supplies of raw material and labour con- 
trolled in large measure the character and extent of the 
operations at sea. 



CHAPTER VII 


PATROL CRAFT AND MINESWEEPING SERVICES 

It is difficult to give an idea of the truly magnificent 
.work achieved by the patrol and minesweeping services 
during the year 1917 .without showing how these services 
expanded after the outbreak of war in 1914. 

When war was declared the only vessels immediately 
available for the work consisted of seven torpedo gunboats 
manned by officers and men of the Royal Navy, and 
fourteen trawlers manned by fishermen. All these 
vessels were fitted for regular minesweeping work, and 
the crews of the trawlers formed a part of what was known 
as the “Trawler Reserve.” Other trawlers, exceeding 
eighty in number, became, however, almost immediately 
available at the outbreak of war under the organized 
Trawler Reserve which had been set up a year or 
two preceding the outbreak of war. Men belonging to 
this reserve had been trained in the work of minesweeping 
and were paid a small retaining fee. 

As soon as the German methods of indiscriminate 
minelaying and submarine attacks upon merchant ships 
commenced, a great expansion of this force became 
necessary. The matter was handled energetically by the 
Admiralty at the time, and by the end of 1914 over 700 
vessels (yachts, trawlers and drifters) were employed on 
patrol and minesweeping duties, and the Admiralty had 
also commenced to build vessels of the trawler type 
specially for this work. 
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By the commencement of 1017 there were in use 
some 2,500 yachts, trawlers and drifters, the great 
majority of them manned by fishermen or men of the 
R.N.R. or R.N.V.R. and officered by trawler or drifter 
skippers or officers of the R.N.R. or R.N.V.R., many 
of them having temporary commissions in these 
services. 

Early in the war the coast of the United Kingdom 
had been divided into areas for purposes of patrol and 
minesweeping, and each area was under the command 
of a naval officer on either the active or retired list. 

The Chart D shows the respective areas at one 
period. No very important changes look place in the 
delimitation of the areas during the war, and the chart 
may therefore be considered generally representative of 
the organization. Chart E shows the zones into which 
the Mediterranean was divided. 

In December, 1917, the number of vessels of different 
classes actually appropriated to various areas is given on 
the next page in Table A for the British Isles and 
Table B for the Mediterranean. 

It will be seen that the total number of British patrol 
and minesweeping craft, exclusive of the stationary boom 
defence vessels, was at this time 3,084. Of this number 
473 were in the Mediterranean, 824 were in the English 
Channel between The Nore and Falmouth, 557 were in 
Irish waters or on the west coast of England, and the 
remaining 1,230 were on the east coast of England and 
the east and west coasts of Scotland and the Orkneys and 
Shetlands. 

The work of these vessels was almost entirely of an 
anti-submarine or minesweeping nature. 

The trawlers were engaged in patrol duty, convoy 
escort service, and minesweeping. The drifters worked 
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TABLE A; AUXILIARY PATROLS IN HOME WATERS. 



TABLE B; AUXILIARY PATROLS IN THE 
MEDITERRANEAN ZONES. 
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drifting nets fitted with mines as an anti-submarine 
weapon, and also in the case of the Dover area they laid 
and kept efficient a barrage of mine nets off the Belgian 
coast. Some were also fitted with hydrophones and 
formed hunting flotillas, and some were engaged in mine- 
sweeping duties, or in patrolling swept channels. At 
Fleet bases a small number were required to attend on 
the ships of the Fleet, and to assist in the work of the 
base. The whalers, being faster vessels than the trawlers, 
were mostly engaged on escort duty or on patrol. The 
motor launches were employed for anti-submarine work, 
fitted with hydrophones, and worked in company with 
drifters and torpedo-boat destroyers, or in minesweeping 
in areas in which their light draught rendered it advan- 
tageous and safer to employ them instead of heavier 
draught vessels to locate minefields, and in the Dover 
area they were largely used to work smoke screens fox- 
operations on the Belgian coast. 

As the convoy system became more general, so the 
work of the small craft in certain areas altered from 
patrol and escort work to convoy duty. These areas were 
those on the East Coast and north-west of Scotland 
through which the Scandinavian and East Coast trade 
passed, and those in the Channel frequented by the vessels 
employed in the French coal trade. The majority of 
these ships were of comparatively slow speed, and trawlers 
possessed sufficient speed to accompany them, but a 
few destroyers of the older type formed a part of the 
escorting force, both for the purpose of protection and 
also for offensive action against submarines attacking the 
convoys, the slow speed of trawlers handicapping them 
greatly in this respect. 

The difficulty of dealing with submarines may be 
gauged by the enormous number of small craft thus 
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employed, but a consideration of the characteristics of a 
submarine and of the great volume of traffic passing up 
and down our coasts will assist in a realization of the 
varied and difficult problems set to the British Navy. 

For instance, the total number of vessels passing 
Lowestoft during Ibe monLh of April, 1917, was 1,837 
British and Allied and 208 neutral, giving a daily average 
of 02 British and Allied and 7 neutral ships; and as 
Admiral Sir Reginald Bacon has mentioned in his book, 
“The Dover Balrol, 191/3- 1 T ” (page 51), an average of 
between 80 to 100 merchant vessels passed Dover daily 
during 1917. A study of these figures gives some idea 
of the number of targets offered daily to ordinary sub- 
marines and minelaying submarines in two of the areas off 
our coasts. When it is borne in mind that the Germans 
had similar chances of inflicting heavy losses on our mer- 
cantile marine all round the coasts of the United Kingdom, 
and that it was obviously impossible to tell where an under- 
water attack would take place, it ( will be realized that 
once submarines l’eachcd our coasts, nothing short of an 
immense number of small craft could deal satisfactorily 
with the situation, and afford any degree of jwoleclion 
to trade. Minelaying by submarines was a particularly 
difficult problem with which to deal ; the enemy frequently 
changed liis methods, and such changes when discovered 
involved alterations in our own procedure. Thus for 
some time after the commencement of minelaying by 
submarines, the whole of the mines of one submarine 
would be laid in a comparatively small area. It was 
fairly easy to deal with this method as a dangerous area 
,was proclaimed round the spot where a mine was dis- 
covered, and experience soon showed the necessary extent 
of area to proclaim. Later the submarines laid mines in 
groups of about six. This necessitated the proclamation 
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o£ more than one area, and was naturally a more difficult 
problem. At a further stage the submarines scattered 
their mines in even smaller numbers, and the task of 
ensuring a safe channel was still further increased. The 
most difficult artifice to deal with, however, was the 
introduction by the Germans of a delay action device in 
their mines, which caused them to remain at the boLtom 
for varying periods after being laid. The ordinary mine- 
sweep, the function of which was to catch the mooring 
rope of the mine and drag the mine clear of the channel, 
was, of course, ineffective against the mine on the bottom, 
and there was no guarantee that mines might not be 
released from the bottom and rise to a depth at which they 
were dangerous, after the channel had been swept and 
reported clear. To deal with this danger a chain-sweep 
to work on the bottom was introduced, but its use pre- 
sented many difficulties, especially over a rocky bottom. 

When a regular swept and buoyed channel was in 
use the enemy had little difficulty in deciding on the 
positions in which to lay mines by reason of the presence 
of the buoys. This fact constituted the principal disad- 
vantage in the use of a buoyed channel, but in certain 
places where the traffic was heavy the procedure .was 
inevitable, and it greatly simplified the work of the patrol 
craft and minesweepers; the only precautions possible 
lay in the use of alternative marked channels, and in the 
laying of defensive deep minefields outside the channel 
in which enemy submarines might compass their own 
destruction. As rapidly as our supply of mines admitted, 
this latter device was adopted in positions where the mine- 
fields could not constitute a danger to our own submarines. 
False buoyed channels with mined areas round them could 
also be laid in which to catch the submarine. Another 
device was that of altering the position of light vessels 
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and buoys with the object of putting a submarine on to a 
shoal. 

The situation with which our patrol and mine- 
sweeping craft had to deal having now been stated, it 
remains to speak of the magnificent manner in which they 
accomplished their task. 

1 regret very deeply that, in spite of a strong desire to 
undertake the task, I have neither the information nor the 
literary ability to do justice to the many deeds of indi- 
vidual gallantry, self-sacrifice and resource performed by 
the splendid officers and men who manned the small craft. 
No words of mine can adequately convey the intense 
admiration which I felt, and which I know was shared 
by Lire whole Navy, for the manner in which their arduous 
and perilous work was carried ouE. These fine seamen, 
though quite strange to the hazardous- work which they 
were called upon to undertake, quickly accustomed them- 
selves to their new duties, and the nation should ever be full 
of gratitude that it bred such a race of hardy, skilful and 
courageous meu as those who took so great a part in 
defeating the greatest menace with which the Empire 
has ever been faced. 

There are, however, just two cases in 1917, typical 
of many others, which 1 cannot forbear from mentioning. 
The first occurred off the East Coast of England. 

On August 15 the armed fishing craft Nelson and 
Ethel and Millie were attacked by gimfire by a German 
submarine on the surface at a range of four to five 
miles. 

The submarine first concentrated her fire on the 
Nelson, which immediately slipped her trawl and went 
to action stations. The third shot from the submarine 
pierced the trawler’s bows, and, having established the 
range, the submarine poured a well-directed fire into 
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the Nelson, under which she rapidly began to settle 
down. 

The seventh shot struck the skipper, Thomas Crisp, 
D.S.C., It.N.R., taking off both his tegs and partly 
disembowelling him. 

In spite of the terrible nature of his injuries he 
retained consciousness and gave instructions to the mate, 
who was his son, to send a message by carrier pigeon to 
the senior officer of his base reporting that he was engaged 
with the enemy ; he then bade him fight to Lhe last. 

The Nelson, armed with one small gun, replied to 
the enemy’s fire until the heavy heel which she had 
assumed made it impossible to bring the gun to ibear. 
As she was then on the point of sinking the mate decided 
to abandon her and take to the boat, and begged his father 
to give them leave to carry him. This, however, 
Lhe old man sternly refused to do, and ordered his son 
to throw him overboard. 

The nature of his wounds being such that he would 
have died if he had been moved, they deemed it best, 
after consultation, to leave him where he lay. Accord- 
ingly, yielding to his reiterated order to abandon the 
ship, they left this most gallant seaman lying in his blood, 
and embarked in the boat as the Nelson sank. 

The submarine in the meanwhile concentrated her 
fire on the Ethel and Millie, and having eventually sunk 
her, made the survivors of the crew prisoners, and steamed 
away. 

The crew of the Nelson were rescued by a man-of-war 
after being in their boat for forty-four hours. 

The second case occurred in the Adriatic. On the 
night in question our drifter patrol in the Straits of 
Otranto was attacked by a force of Austrian light cruisers. 
The drifters were each armed with a 3-nounder gun, and 
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the light cruisers with 4-inch and 6-inch guns. The 
drifters were, of course, quite \mable to defend them- 
selves. Nevertheless the indomitable skipper, I. Watt, of 
the drifter Gowan Lea , when summoned to surrender by 
an Austrian light cruiser which was firing at his craft, 
sliouLed defiance, waved his hat to his men, and ordered 
them to open fire with Llxc 3-pounder gun. His orders 
were obeyed, and, surprising to relate, the light cruiser 
sheered off, and this fine seaman with his gallant ship’s 
company brought flic Gowan Leu into port in safety. 

Admiral Sir Reginald Bacon, in his most interesting 
narrative of the work of the Dover Patrol, has brought 
to light many individual instances of work gallantly per- 
formed; it is much to he hoped that before recollection 
fades, those who can speak of the actions of individuals 
in other areas will tell their countrymen something of 
the great deeds performed. 

A feature of the patrol service of much interest was 
Hie manner in which a large number of retired officers, 
including many of fiag rank — who had reached mature 
age — volunteered for service in Ihc yachts and other small 
craft engaged in the work. The late Admiral Sir Alfred 
Paget was one of the first, if not the first, to come for- 
ward, and in order to avoid any difficulty in the matter 
of rank, this fine veteran proposed to sink his Naval 
status and to accept a commission as captain of the Royal 
Naval Reserve. Sir Alfred, in common with many other 
officers who took up this work, was over sixty, but age 
did not deter these gallant seamen from facing the hard- 
ship and discomfort of service in small craft in the North 
Sea and elsewhere. To name all the officers who under- 
took this duty, or who were in charge of patrol areas, 
would be impossible, and it may seem invidious to 
mention names at all ; but I cannot forbear to speak of 
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some of those with whom I came most frequently into 
contact during 1917. Sir James Startin, K.C.B., who 
was the life and soul of the patrols and minesweepers 
working from Granton, was frequently at sea in decoy 
ships fitted out there, as well as in minesweepers, etc., and 
together with his son won the Albert Medal for saving 
life during the war; Admiral J. L. Marx, C.B., D.S.O., 
served also in a decoy ship; Admiral John Denison, 
D.S.O., was in charge first at Falmouth and later at 
Kingstown ; Admiral T. P. Walker, D.S.O., had his 
yacht sunk under him ; Admiral Sir Charles Dare, 
K.C.M.G., C.B., won great distinction in command of 
the patrols, etc., working from Milford Haven; and 
Rear-Admiral C. H. Simpson’s Peterhead trawlers, 
splendidly manned, took a heavy toll of enemy sub- 
marines. A large number of retired Naval officers belo,w 
the rank of admiral served in minesweepers and patrol 
craft, and in command of various areas, and their work 
was of the greatest possible value. A few of those with 
whom I came into personal contact during the year 1917 
were the late Captain F. Bird, C.M.G., D.S.O., who 
was most conspicuous in command of the drifters of the 
Dover Patrol; Captain W. Vansittart Howard, D.S.O., 
who commanded the Dover Trawler Patrol with such 
ability; Commander Sir George Armstrong, Bart., who 
so successfully inspired the minesweeping force working 
from Havre; and Commander H. F. Cayley, D.S.O., 
whose services in the Harwich minesweeping force, 
working under his brother, Rear-Admiral C. G. Cayley, 
were invaluable. 

So much Bor the patrol craft. The great work carried 
out by the minesweepers can be best judged by quoting 
a few figures for 1917, during which year the mine 
menace attained its maximum intensity, owing to the 
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large increase in the number of Herman submarine 
minelayers. 

During the year 1016 the average number o£ mines 
swept up per month ,was 178. 

Statistics for 1017 show the following numbers of 
mines swept up per month : 
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making the average per month in 1017 3, 55 mines. 

It will be noticed how rapidly the figures rose in the 
early part of ihe year, and how great was the diminu- 
tion in the figures for the later months. This decrease 
was due to the fact that the extension of anti-submarine 
measures was beginning to lake effect, and ihe destruc- 
tion of German submarines, and especially of sub- 
marine minelayers of the IT.C. type, was becoming 
considerable. 

The heavy work involved a great strain on the mine- 
sweeping service, and the greatest possible credit is due 
to the personnel of that service for the fine response made 
to the call for additional exertions and heavier risks. 

At the same time the organizing work achieved at 
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Headquarters by the minesweeping section of the Naval 
Staff should not be forgotten. At the head of this 
section was Captain .Lionel G. Preston, C.B. ; he had 
succeeded to the post of Head of the Minesweeping Ser- 
vice early in 1917, after two and a half years of strenuous 
and most successful niinesweeping work in the Grand 
Fleet flotillas, and he at once grappled with the task of 
dealing with the large number of mines then being laid 
by German submarines. 

Instructions were issued to fit all patrol craft round 
the coast for minesweeping work in addition to their 
patrol duties, and they were used for sweeping as re- 
quired. Many drifters were also fitted for minesweeping 
in addition to the trawlers hitherto employed; and 
although there was some prejudice against these vessels 
on account of their slower speed, they proved to be of 
great assistance. Every available small craft that could 
be fitted for the work was pressed into the service, in- 
cluding a considerable number of motor launches. 

There was unfortunately great delay in the building 
of the “ Hunt ” class of minesweeper, which was the type 
ordered in 1916 and x-epeated in 1917, and in spite of 
very large additional orders for this class of vessel having 
been placed early in 1917 (a total of 100 extra vessels 
being ordered), the number completed during that year 
was only sixteen, together with a single paddle 
sweeper. Consequently we wex-e dependent for the largely 
increased work on improvised craft, and the very greatest 
credit is due to all who were concerned in this arduous 
and dangerous duty that the waters wei’e kept compara- 
tively clear of mines, and that our losses from this cause 
were so small when the immense number of mines swept 
up is considered. 

Fortunately the enemy lost very heavily in submarines 

N 
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of ihc U-C, or minelaying type, largely because they 
.were working of necessity in waters near our coast, so 
that our anti-submarine measures bad a better chance, 
since they were easier to locale and destroy than sub- 
marines working farther afield. By the commence- 
ment of 1918 the average number of mines swept up 
monthly showed a very remarkable decrease, the average 
for the first two months of that year being only 159 per 
month, eloquent testimony to Lhe efficiency of the anti- 
submarine measures in operation during 1917. I have no 
information as to the figures for the remaining months 
of 1018. 

The record of minesweeping work would not he com- 
plete without figures showing the damage caused by 
mines to minesweeping vessels. 

During the last six months of 191G the average number 
of these craft sunk or damaged by mines per month was 
5.7, while for the first six months of 1917 Llic figures rose 
to ten per month. For the second six months of 1917 
the figures fell to four per monLh, a reduction even on 
Ihc losses towards the end of 1910, in spite of the fact 
that more mines were being dealt with. This reduction 
may have been due to improvements effected in 
organization as the result of experience. 

Similarly the total number of merchant ships sunk or 
damaged by mines, which during the first six months of 
1917 totalled 90, dropped in the second six months to 49. 

By far the greater proportion of mines swept up were 
laid in Area 10 — i.e. the Nore, Harwich and Lowestoft 
area. This part of the coast was nearest to the German 
submarine base at Zeebrugge, and as the greater pari of 
the east coast traffic passed through the area it naturally 
came in for a great deal of minelaying attention. Out 
of some 2,400 mines swept up in the first half of 1917, 
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over 800 came from Area 10 alone. The greatest num- 
ber of casualties to merchant ships from mines during 
this same period also occurred in Area 10, which in this 
respect was, however, rivalled by Area 8 — the Tyne. 
Many ships also struck mines in Areas 11 and 32 in the 
English Channel, and in both of these areas a considerable 
number of mines were swept up. 

In addition to the daily risks of being themselves 
blown up which were run by the vessels engaged 
in this work, many very gallant deeds were performed 
by individual officers and men of the minesweeping 
force, who were one and all imbued with the idea 
that their first duty was to keep a clear channel 
for traffic regardless of the consequence to themselves. 
I must leave to abler pens than mine the task of recording 
in fitting phrase sonic of the courageous actions of our 
small craft which will be looked upon as amongst the most 
glorious episodes of the Naval part of the Great War, and 
content myself to mention only one case, that of the 
trawler Grand Duke, .working in the Milford area in May, 
1917. In this instance a flotilla of minesweepers was 
employed in sweeping when two mines exploded in the 
sweep towed by the second pair of minesweeping trawlers 
in the flotilla. The wire parted and one of the two 
trawlers proceeded to heave in the “ kite,” the contrivance 
employed to keep the sweep at the required depth. When 
hove short up it was discovered that a mine was foul of 
the wire and that it had been hauled up against the ship’s 
side. Just beneath the surface the circular outline of a 
second mine could also be detected entangled in the wire 
and swirling round in the current beneath the trawler’s 
counter. In the circumstances, since any roll of the 
ship might suffice to strike one of the horns of either 
mine and detonate the charges, the officer in charge of 
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the trawler chose the best course open to him in view of 
his responsibility for the lives of those under his command, 
and ordered the trawler to be abandoned. 

The senior officer of the division of minesweepers 
thereupon called for a volunteer, and accompanied by the 
engineman, boarded llie abandoned trawler, and disre- 
garding the imminent probability of an explosion caused 
by the contact of the ship and the mine, cut the sweep 
and kite wires. The mines fell clear without detonating, 
and by means of a rope passed lo another trawler they 
were towed clear of the spot. 

It is appropriate to close this chapter by giving a 
synopsis of the losses amongst our patrol escort and mine- 
sweeping vessels between the commencement of the war 
and the end of 1917 due (1) to enemy action, and 
(2) to the increased navigational dangers incidental to 
service afloat under war conditions. 

Under the first heading- — enemy action — the losses 
were 8 yachts, 0 motor launches, 3 motor boats, 150 
trawlers, 59 drifters, and 10 paddle minesweepers; and 
the losses due to navigational risks were 5 yachts, 55 
trawlers, 7 motor launches, 3 motor boats, 30 drifters, 
and 1 paddle minesweeper, whilst the total loss of life was 
197 officers and 1,782 men. 



CHAPTER VIII 


THE DOVER PATROL AND TIIE HARWICH FORCES 

Vice-Admiral Sir Reginald Bacon has given* a most 
valuable record of the varied work carried out in the 
Straits of Dover and on the Belgian coast during the 
period of liis command. There is little to be added to 
this great record, but it may be of interest to mention 
the general Admiralty policy which governed the Naval 
operations in southern waters during the year 1917, and 
the methods by which that policy was carried out. 

The policy which was adopted in southern waters, and 
especially in the Straits of Dover, was that, so far as the 
means at our disposal admitted, the Straits should be 
rendered impassable for enemy ships of all kinds, from 
battleships to submarines, with a view to protecting the 
cross-Channel communications of our Army in France, 
of affording protection to trade in the Channel, and 
preventing a military landing by the Germans either 
in the south of England or on the left flank of the 
Allied Army in France. So long as the Belgian coast 
ports remained in German possession, the Naval force 
that could be based there constituted a very serious menace 
to the cross-Channel traffic. This really applied more 
to destroyers than to submarines, and for this reason : 
submarines have an infinitely larger radius of action than 
destroyers, and if the Belgian coast ports had not been 
in German occupation, the additional 210 miles from the 
* « The Dover Patrol, 1916-1917.” (Hutchinson & Co., 1919.) 
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Ems would not have been a matter of serious moment to 
them, and if sighted on the longer passage they could 
submerge. The case was quite different with destroyers 
or other surface vessels ; in the first place they were open 
to altaek by our vessels during the passage to and from 
the Ems, and in the second the additional distance to be 
traversed was a matter for consideration, since they carried 
only limited supplies of fuel. 

A fact to which the Admiralty frequently directed 
altcntion was that, although annoyance and even serious 
inconvenience might be caused to the enemy by sea and 
air operations against Ostend and Zeebrugge, no 
'permanenl result could be achieved by the Navy alone 
unless backed up by an advance on land. The Admiralty 
was heart and soul for an audacious policy, providing the 
form of attack and the occasion offered a reasonable pros- 
pect of success. Owing to the preoccupations of the Army, 
we had to be satisfied .with bombardments of the ports 
by unprotected monitors, which had necessarily to be 
carried out at very long ranges, exceeding 25,000 yards, 
and necessitating direction of the fire by aircraft. 

Bruges, about eight miles from the sea, was the real 
base of enemy submarines and destroyers, Zeebrugge and 
Ostend being merely exits from Bruges, and the use of 
the latter could only be denied to the enemy by land 
attack or by effective blocking operations at Ostend and 
Zeebrugge, for, if only one port was closed, Lbe other 
could be used. 

Neither Zeebrugge, Ostend, nor Bruges could be 
rendered untenable to the enemy with the guns available 
during 1917, although Ostend in particular, and Zee- 
brugge to a lesser extent, could be, and were frequently, 
brought under fire when certain conditions prevailed, 
and some temporary damage caused. Indeed, the fire 



The Dover Patrol and Harwich Forces 199 

against Ostend was so effective that tlie harbour fell into 
disuse as a base towards the end of 1917. We .were 
arranging also in 1917 for mounting naval guns on shore 
that would bring Bruges under fire, after the enemy had 
been driven from Ostend by the contemplated operation 
which is mentioned later. When forced to abandon this 
operation, in consequence of the military advance being 
held up by the weather, these guns were mounted in 
monitors. 

In the matter of blocking the entrance to the ports 
of Zeebrugge and Ostend, the fact had Lo be recognized 
that effective permanent blocking operations against de- 
stroyers and submarines were not practicable, mainly 
because of the great rise and fall above low water at 
ordinary spring tides, which is 14 feet at Ostend and 13 
feet at Zeebrugge for about half the days in each month. 
Low water at Ostend also lasts for one hour. Therefore, 
even if block-ships L were sunk in the most favourable 
position the operation of making a passage by cutting 
away the upper works of the block-ships was not a diffi- 
cult matter, and the Germans are a painstaking people. 
This passage could be used for some time on each side 
of high water by vessels like destroyers drawing less 
than 14 feet, or submarines drawing, say, 14 feet. 
The block would, therefore, be of a temporary and not a 
permanent nature, although it would undoubtedly be a 
source of considerable inconvenience. At the same 
time it was realized that, although permanent blocking 
was not practicable, a temporary block would be of 
use, and that the moral effect alone of such an operation 
yoould he of great value. These considerations, together 
with -the abandonment of the proposed landing on the 
Belgian coast, owing to unfavourable military conditions, 
led to the decision late in 1917 to undertake blocking 
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operations concurrently with an attack on the vessels 
alongside the Mole at Zeebrugge. 

In order to carry out the general policy mentioned, the 
eastern end of the Straits of Dover had been heavily mined 
at intervals during the war, and these mines had proved 
to be a sufficient deterrent against any attempt on the 
part of surface vessels larger than destroyers to pass 
through. Owing to the rise of tide enemy destroyers 
could pass over the minefields at high water without risk 
of injury, and they frequently did so pass. Many 
attempts had been made to prevent Lhe passage of enemy 
submarines by means of obstructions, but without much 
success ; and at the end of 1916 a “ mine net barrage ” — 
i.e. a series of wire nets of wide mesh carrying mines — 
was in process of being placed by us right across the 
Straits from the South Goodwin Buoy to the West Dyck 
Bank, a length of 28 miles, it being arranged that the 
French .would continue the barrage from tins position to 
the French coast. The construction of the barrage was 
much delayed by the difficulty in procuring mooring 
buoys, and it was not completed until the late summer 
of 1917. Even then it was not an effective barrier owing 
to the tidal effects, as submarines were able to pass over 
it during strong tides, or to dive under the nets as an 
alternative ; it was not practicable to use nets more than 
60 feet deep, whilst the depth of water in places exceeded 
120 feet. 

Deep mines were laid to guard the .water below the 
net, but although these were moored at some considerable 
distance from the barrage, trouble was experienced owing 
to the mines dragging their moorings in the strong tide- 
way and fouling the nets. One scries had to be entirely 
swept up for this reason. Many devices were tried with 
the object of improving this barrage, and many clever 
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brains were at work on it. And cdl Lhe time oitr drifters 
with their crews of gallant fishermen, with Captain Bird 
at their head, worked day after day at the task of keeping 
the nets efficient. 

In spite of its deficiencies tlie barrage was believed to 
be responsible for the destruction of a few submarines, 
and it did certainly render the passage of the Straits more 
difficult, and therefore its moral effect was appreciable. 
Towards the end of 1917, however, evidence came into 
our possession showing that more submarines were actually 
passing the Straits of Dover than had been believed to 
be the case, and it became a question whether a proportion 
of the drifters, etc., required for the maintenance of the 
nets of the barrage should be utilized instead for patrol 
work in the vicinity of the mine barrage then being laid 
between Folkestone and Cape Grisnez. This action was 
taken, drifters being gradually moved to the new area. 

In April, 1916, a net barrage, with lines of deep mines 
on the Belgian side of Lhe nets, had also been laid along 
the Belgian coast covering the exits from the ports of 
Ostend and Zeebrugge as well as the coast between those 
ports. These nets were laid at a distance of some 21,000 
yards from the shore. This plan had proved most success- 
ful in preventing minelaying by submarines in the Straits 
of Dover, and the barrage was maintained from May to 
October, but the weather conditions had prevented its 
continuance from that date. 

The operation was repeated in 1917, the barrage being 
kept in position until December, when the question of 
withdrawing the craft required for its maintenance for 
patrol work in connection with the minefield laid on the 
Folkestone-Grisnez line came under discussion. 

The Belgian coast barrage being in the nature of a 
surprise was probably more useful as a deterrent to sub- 
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murine activity in 1910 than in 1917. In both years a 
strong patrol of monitors, destroyers, minesweepers, 
drifters for net repairs, and oilier vessels was maintained 
in position to the westward of the barrage to prevent in- 
terference with the nets by enemy vessels and to keep 
them effective. 

These vessels were patrolling daily within 13 or 14 sea 
miles of the two enemy destroyer and submarine bases, 
and although occasionally attacked, were not driven off 
in spite of the superior destroyer force which the enemy 
could always bring to bear. In 1917 actions between 
our vessels and those of the enemy, and between our own 
and enemy aircraft, were of very frequent occurrence. 
The Germans also introduced a new weapon in the form 
of fast motor boats controlled by a cable from the shore 
and guided by signals from aircraft, these boats being 
heavily loaded in the fore part with explosives which 
detonated on contact with any vessels attacked. On only 
one occasion in four attacks were the boats successful in 
hitting their mark, and the monitor 'Terror, which was 
struck in this instance, although considerably damaged 
in her bulge protection, was successfully brought back to 
port and repaired. 

Whilst our monitors were on patrol near the barrage, 
as well as on other occasions, every favourable opportunity 
was taken of bombarding the bases at Zeebrugge and 
Ostend. In the former case the targets fired at were 
the lock gates, and in the latter the workshops, to which 
considerable damage was frequently occasioned, as well 
as to vessels lying in the basin. 

These bombardments were carried out in 1917 at 
distances exceeding 25,000 yards. The long range was 
necessary on account of the net barrage, and also because 
of the rapidity with which the “ Knocke ” and “ Tirpitz 55 
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shore batteries obtained the range of monitors attacking 
them, one hit on an unprotected monitor 'being sufficient 
to sink her. 

They were also invariably carried out under the pro- 
tection of a smoke screen; in the autumn of 1917 the 
enemy commenced to start a smoke screen himself as soon 
as we opened fire, thus interfering with our observation of 
fire even from aircraft, but in spite of this much damage 
resulted from the bombardments. Our observation of fire 
being necessarily carried out by aircraft, and the enemy 
attempting similar measures in his return gunfire, resulted 
in aerial combats over the monitors being a frequent 
occurrence. 

The carefully organized arrangements made by Ad- 
miral Bacon for these coastal bombardments excited my 
warm admiration. He left nothing to chance, and every- 
thing that ingenuity could devise and patient preparation 
could assist was done to ensure success. He received 
assistance from a staff which, though small in number, 
was imbued with his own spirit, and he brought to great 
perfection and achieved wonderful success in methods of 
warfare of which the Navy had had no previous experience. 

During the year 1917 aerial bombing attacks were 
persistently carried out oil the German naval bases in 
Belgium by the Royal Naval Air Force at Dunkirk, 
which came within the sphere of the Dover Command. 
These attacks had as their main object the destruction of 
enemy vessels lying in these bases, and of the means for 
their maintenance and repair. The attacks, under the 
very skilful direction of Captain Lambc, R.N., were as 
incessant as our resources and the weather admitted, 
and our gallant and splendidly efficient airmen of the 
R.N.A.S. were veritable thorns in the sides of the Ger- 
mans. Our bombing machines as well as our fighting 
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aircraft were often required to attack military instead 
of naval objectives, and several squadrons of our fighting 
machines were lent to the military for the operations 
carried out during the year on the Western Front; they 
did most excellent work, and earned the high commenda- 
tion of Sir Douglas Haig . * Bui wc were still able to work 
against naval objectives. Zcebrugge, for instance, was 
bombed on seven nights during April and five nights dur- 
ing May, and during September a total weight of 86 tons 
of bombs was dropped on enemy objectives by the Dun- 
kirk Naval aircraft, and we had good reason to be satisfied 
with Lhe results achieved. During this same month 
18 enemy aircraft were destroyed and 43 driven down. 
Attacks upon enemy aerodromes were very frequent, and 
this form of aerial offensive undoubtedly exercised a veiy 
deterrent influence upon enemy aerial activity over Eng- 
land. Two submarines also were attacked and were 
thought to be destroyed, all by our machines from Dun- 
kirk. To Commodore Godfrey Paine, the Fifth Sea Lord 
at the Admiralty, who was in charge of the R.N.A.S., 
and to the staff assisting him our thanks were due for 
Lhe great work they accomplished in developing new and 
efficient types of machines and in overcoming so far as was 
possible the difficulties of supply. The amount of bomb- 
ing work carried out in 1017 cannot, of course, compare 
.with that accomplished during 1918, when production had 
got into its stride and the number of machines' available 
was consequently so very much larger. 

Whether it was due to our aerial attacks on Bruges 
that the German destroyers in the autumn mouths 
frequently left that base and lay at Zcebrugge cannot be 
known, but they did so, and as soon as we discovered this 
fact by aerial photographs, plans were laid by Sir Reginald 

* Now Enrl Haig. 
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Bacon for a combined naval and aerial night operation. 
The idea was for the aircraft to bomb Zeebrugge heavily 
in the vicinity of the Mole, as we ascertained by trial that 
on such occasions the enemy’s destroyers left the Mole 
and proceeded outside the harbour. There we had our 
coastal motor boats lying off waiting for the destroyers 
to come out, and on the first occasion that the operation 
was carried out one German destroyer was sunk and 
another believed to have been damaged, if not also sunk, 
by torpedoes fired by the coastal motor boats, to which 
very great credit is due for their work, not only on this, 
but on many other occasions ; these boats were manned by 
a very gallant and enterprising personnel. 

Numerous other operations against enemy destroyers, 
torpedo boats and submarines were carried out during the 
year, as recounted in Sir Reginald Bacon’s book, and 
in the autumn, when supplies of the new pattern mines 
were becoming available, some minelaying destroyers 
w r ere sent to Dover; these vessels, as well as coastal 
motor boats and motor launches, were continually laying 
mines in the vicinity of Zeebrugge and Ostend with 
excellent results, a considerable number of German de- 
stroyers and torpedo boats working from Zeebrugge being 
known to have been mined, and a fair proportion of them 
sunk by these measures. 

In addition to the operations carried out in the 
vicinity of the Belgian coast, the Dover force constantly 
laid traps for the enemy destroyers and submarines in 
waters through which they were known to pass. 

Lines of mined nets laid across the expected track of 
enemy vessels was a device frequently employed; sub- 
marines, as has been stated, were used on the erqss- 
Channel barrage to watch for the passage of enemy sub- 
marines and destroyers, and everything that ingenuity 
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could suggest was done to catch the German craft if they 
came out. 

Such measures were supplementary (o the work of 
the destroyers engaged on the regular Dover Patrol, the 
indomitable Sixth Flotilla, 

A great deal depended upon the work of these de- 
stroyers. They formed the principal, indeed practically 
the only, protection for the vast volume ol“ trade passing 
the S trails of Dover as well as for our cross-Channel 
communications. When the nearness of Zecbrugge and 
Ostcnd to Dover is considered (a matter of only 72 and 
f>2 miles respectively), and the fact Lhat one and some- 
times two German flotillas, each comprising eleven large 
and heavily armed lorpcdo-hoal destroyers, were usually 
based on Bruges, together with a force of large modern 
torpedo boats and a very considerable number of sub- 
marines, it will be realized llml the position was ever one 
of considerable anxiety. It was further always possible 
for the enemy to send reinforcements of additional flotillas 
from German ports, or to send heavier craft with mine- 
sweepers to sweep a clear channel, timing their arrival to 
coincide with an intended attack, and thus to place the 
German forces in a position of overwhelming superiority. 

Our own Dover force at the commencement of 1917 
consisted of one light cruiser, three flotilla leaders, 
eighteen modern destroyers, including several of the old 
** Tribal ” class, eleven old destroyers of the 80-knot class 
(the latter being unfit to engage the German destroyers), 
and five “P ” boats. Of this total the average number 
not available at any moment may be taken as at least 
one-third. This may seem a high estimate, but in addi- 
tion to the ordinary refits and the Lime required for boiler 
cleaning, the vessels of the Dover Patrol working in very- 
dangerous, foggy and narrow waters suffered heavy 
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casualties from mines and collisions. The work of the 
Dover force included the duty of escorting the heavy traffic 
between Dover and Folkestone and the French ports, 
this being mostly carried on during daylight hours owing 
to the prevalence of submarine-laid mines and the neces- 
sity for sweeping the various channels before the traffic 
— which included a veiy large troop traffic — was allowed 
to cross. An average of more than twenty transports 
and hospital ships crossed the Straits daily during 1917, 
irrespective of other vessels. The destroyers which were 
engaged during daylight hours in this work, and those 
patrolling the barrages across the Straits and off the 
Belgian coast, obviously required some rest at night, and 
this fact reduced the number available for duty in the dark 
hours, tlic only time during which enemy destroyer attacks 
took place. 

Up to the spring of 1917 the examination service of 
all vessels passing the Straits of Dover had been carried 
out in the Downs. This led to a very large number of 
merchant ships being at anchor in the Downs at night, and 
these vessels were obviously open to attack by enemy craft 
of every description. It was always a marvel to me that 
the enemy showed such a lack of enterprise in failing to 
take advantage of these conditions. In order to protect 
these vessels to some extent, a light cruiser from Dover, 
and one usually borrowed from Harwich, together with a 
division of destroyers either from Dover, or borrowed also 
from Harwich, were anchored off Ramsgate, and backed 
by a monitor if one was available, necessitating a division 
of strength and a weakening oE the force available for 
work in the Straits of Dover proper. 

The result of this conflict of interests in the early part 
of the year was that for the patrol of the actual Straits 
in the darkness of night on a line some 30 miles in length, 
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the number of vessels available rarely if ever exceeded six 
— viz. two flotilla leaders and four destroyers, with the 
destroyers res Ling in Dover (four to six in number) with 
steam ready at short notiee as a reserve. 

An attack had been made on the Dover Patrol in 
October, 3916, which had resulted in the loss by us of 
one destroyer and six drifters, and serious damage to 
another destroyer. A consideration ol‘ the circumstances 
of this attack after my arrival at Lhc Admiralty led me to 
discuss with Sir Reginald Bacon Lhc question of keeping 
such forces as wc had in the Straits at night concentrated 
as far as possible. This disposition naturally increased 
the risk of enemy vessels passing unobserved, but ensured 
that they would be encountered in greater, although not 
equal, force if sighted. 

Steps were also taken to reduce the tempting bait 
represented by the presence of so many merchant ships in 
the Downs at night. Sir Reginald Bacon proposed that 
the portion of the examination service which dealt with 
south-going ships should be moved to Southend, and the 
transfer was effected as rapidly as possible and without 
difficulty, thereby assisting to free us from a source of 
anxiety. 

During the early part of 3917 the enemy carried out 
a few destroyer raids both on English coast towns in the 
vicinity of Dover and the French ports of Dunkirk and 
Calais. Asa result of these raids, which, though regret- 
table, were of no military importance, a good deal of ill- 
informed criticism was levelled at the Admiralty and the 
Vice-Admiral commanding at Dover. To anyone con- 
versant with the conditions, the wonder was not that the 
raids took place, but that the enemy showed so little 
enterprise in carrying out — with the great advantages he 
possessed — operations of real, if not vital, military value. 
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The only explanation is that he foresaw the moral effect 
that his tip - and - run raids would produce ; and he 
considered that the effect of the resulting agitation 
might be of no inconsiderable value to himself; the 
actual damage done was almost negligible, apart from 
the loss of some eight lives, which we all deplored. It is 
perhaps natural that people who have never experienced 
war at close quarters should be impatient if its conse- 
quences are brought home to them. A visit to Dunkirk 
would have shown what war really meant, and the bearing 
of the inhabitants of that town would have taught a 
valuable lesson. 

The conditions in the Straits have already been men- 
tioned, but Loo much emphasis cannot be laid on them. 
The enemy who possessed the incalculable advantage of 
the initiative, had at his disposal, whenever he took heart 
to plan an attack, a force of at least twenty-two 
very good destroyers, all unfortunately of higher speed 
than anything we could bring against them, and more 
heavily armed than many of our destroyers. This force 
was based within seventy miles of Dover, and as the Ger- 
mans had no traffic of any sort to defend, was always 
available for offensive operations against our up and down 
or cross-Channel traffic. Our Dover force was inferior 
even at full strength, but owing to the inevitable absence 
of vessels under repair or refitting and the manifold duties 
imposed upon it, was bound to be in a position of marked 
inferiority in any night attack undertaken by the Germans 
against anjr objective in the Straits. 

The enemy had a great choice of objectives. These 
were : first, the traffic in the Channel or the destroyers 
watching the Straits (the most important military 
objective); second, the merchant ships anchored in the 
Downs ; third, the British monitors anchored off 
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Dunkirk; fourth, the French ports, Dunkirk, Boulogne 
and Calais, and the British port of Dover ; and fifth, the 
British undefended towns of Ramsgate, Margate, Lowes- 
toft, etc., which German mentality did not hesitate to 
attack. 

A glance at Chart F will show how widely separated 
are these objectives and how impossible it was for the 
small Dover force to defend them all simultaneously, 
especially during the hours of darkness. Any such 
attempt would have led to a dispersion of force which 
would have been criminal. The distance from Dunkirk 
along the French coast to Calais, thence to Dover 
and along the English coast to the North Foreland is 
60 miles. The distance at which an enemy destroyer 
can be seen at night is about a quarter of a mile, 
and the enemy could select any point of the 60 miles 
for attack, or could vary the scene of operations by 
bombarding Lowestoft or towns in the vicinity, which 
were only 80 miles from Zeebrugge and equally vulner- 
able to attack, since the enemy’s destroyers could leave 
their base before dark, carry out their hurried bombard- 
ment, and return before daylight. In whatever quarter 
he attacked he could be certain of great local superiority 
of force, although, of course, he knew full well that the 
first sign of an attack would be a signal to our forces to 
try to cut him off from his bases. Therein lay the reason 
for the tip-and-run nature of the raids, which lasted 
for a few minutes only. The enemy realized that we 
should endeavour to intercept his force as soon as it had 
disclosed its presence. The Germans had naturally to 
take the risk of encountering our vessels on the way to 
his objectives, but at night this risk was but slight. 

As it was obviously impossible to prevent bombard- 
ments by stationing destroyers in adequate force for 
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the protection of each town, the only possible alterna- 
tive, unless such bombardments were ignored, was to 
give the most vulnerable points protection by artillery 
mounted on shore. This was a War Office, not an 
Admiralty, responsibility; but as the War Office had not 
the means available, the Admiralty decided to take the 
matter in hand, and in the spring of 1917 some 6-inch 
naval guns taken from our reserves were mounted in the 
vicinity of the North Foreland. Further, an old monitor, 
which was of no use for other work owing to her 
machinery being unfit, was moored to the southward of 
Ramsgate, and her guns commanded the Downs. Search- 
lights were also mounted on shore, but more reliance was 
placed on the use of star shells, of which the earliest 
supplies were sent to these guns. The result was imme- 
diately apparent. German destroyers appeared one night 
later on off the North Foreland and opened fire, 
which was returned by the monitor and the shore guns. 
The enemy immediately withdrew, and never appeared 
again in 1917 in this neighbourhood. 

Meanwhile efforts had been made to increase the 
strength of the Dover force, and by the end of June it 
stood at 4 flotilla leaders, 29 modern destroyers (includ- 
ing “Tribal” class), 10 old 30-knotters, and 6 “P” 
boats. The increase in strength was rendered possible 
owing to the relief of destroyers of the “ M ” and “ L ” 
classes at Harwich by new vessels recently completed and 
by the weakening of that force numerically. The flotilla 
leaders .were a great asset to Dover, as, although they were 
coal-burniDg ships and lacked the speed of the Ger ma n 
destroyers, their powerful armament made it possible for 
them to engage successfully a numerically greatly 
superior force. This was clearly shown on the occasion 
of the action between the 'Broke and Swift and a 
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German force of destroyers on the night of April 20-21, 
1917. 

The flotilla leaders on that occasion were, as was 
customary, patrolling at the Dover end of the cross- 
Channel barrage. The enemy’s destroyers were in two 
detachments. One detachment, consisting apparently of 
four boats, passed, it was thought, round the western 
end of the barrage at high tide close to the South Good- 
win Buoy, and fired a few rounds at Dover. The other 
detachment of two boats went towards Calais, and the 
whole force seems to have met at a rendezvous prior to its 
return to its base. 

The Broke and Swift intei-oepted them on their 
return, and after a hot engagement succeeded in sinking 
two of the enemy vessels, one being very neatly rammed 
by the Broke (Captain E. B. G. B. Evans, C.B.), and the 
second sunk by torpedoes. Some of the remaining four 
boats undoubtedly suffered serious damage. Our flotilla 
leaders were handled with conspicuous skill, and the enemy 
was taught a lesson which resulted in his displaying even 
greater caution in laying his plans and evincing a greater 
respect for the Dover force for many months. 

The success of the Broke and Swift w r as received with 
a chorus of praise, and this praise was undoubtedly most 
fully deserved, but once again an example was furnished 
of the manner in which public attention becomes riveted 
upon the dramatic moments of naval warfare whilst the 
long and patient labour by which the dramatic moments 
are brought about is ignored. 

Thus in this case but little attention was drawn to 
the years of arduous work performed by the Sixth Flotilla 
in the Straits of Dover by day and 'by night, in dense 
fogs, heavy gales and blinding snowstorms, in waters 
which were constantly mined, and in the face of an enemy 
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who was hound to be in greatly superior force whenever 
he chose to altaek. 

Little thought was given either to the wonderful and 
most gallant work carried out by the drifters of the 
Patrol, manned largely by fishermen, and practically 
defenceless against attack by the German destroyers. 

The careful organization which conduced to the 
successful action was forgotten. Sir Reginald Bacon has 
told the story of all this work in his book, and I need not 
repeat it. But let it be added that victory depends less 
on such enlieartening incidents, welcome as they are, than 
on the patient and usually monotonous performance of 
duty at sen by day and by night in all weathers, and on 
the skill in organization of the staff ashore in foreseeing 
and forestalling enemy aetivity on a hundred and one 
occasions of which the public necessarily knows nothing. 

It has been stated that reliable information reached 
us in the autumn of 1917 that enemy submarines were 
passing the Straits of Dover in much greater numbers 
than we had hitherto believed to be the case, and the 
inefficiency of the net barrage in preventing the passage 
was apparent. 

Early in the year (in February) Sir Reginald Bacon 
had put forward a proposal for a deep minefield on the 
line Folkestone — Cape Grisnez, but confined only to the 
portion of the line to the southward of the Yarne 
Shoal. 

It was known that enemy submarines as a rule made 
this portion of their passage submerged, and the mine- 
field was designed to catch them. 

The proposal was approved after personal discussion 
with Admiral Bacon, and directions were given that the 
earliest supplies of the new pattern mines were to he 
allocated for this service; these mines commenced to 
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become available early in the following November, and 
were immediately laid. 

Admiral Bacon suggested later the extension of 
the minefield to the westward of the Varne Shoal, so as 
to make it a complete barrier across the Channel. This 
;was also approved and measures were taken to provide the 
necessary mines. 

The question of illuminating at night the area covered 
by the deep minefield was also discussed at length with 
Sir Reginald Bacon. Various proposals were considered, 
such as the use of searchlights on Cape Grisnez and at 
Folkestone, together with the provision of small light- 
ships fitted .with searchlights and moored at intervals 
across the Channel, and also the use of flares from patrol 
craft. Flares had already been experimented with from 
kite balloons by the Anti-Submarine Division of the War 
Staff, and they were found on trial to be efficient when 
used from drifters, and of great use in illuminating the 
patrol area so that the patrol craft might have better 
opportunities for sighting submarines and Ihe latter be 
forced to dive into the minefields. 

A committee had been meanwhile appointed by the 
First Lord to consider the question of the Dover Barrage 
in the light of the information yve then possessed as to 
the passage of enemy submarines through the Straits of 
Dover. This committee visited Dover on several occa- 
sions, and its members, some of whom were naval officers 
and some civilian engineers, were shown the existing 
arrangements. 

The committee, which considered at first the question 
of providing an obstruction, ended by reporting that the 
existing barrage was inefficient (a fact which had become 
apparent), and made proposals for the establishment of 
the already approved minefield on the Folkestone — 
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Grisnez line. I do not recollect fchaL any definite new 
ideas were evolved as the outcome of the labours of this 
committee ; some ideas regarding’ the details of the mine- 
field, particularly as to the best form of obstruction that 
would catch submarines or other vessels on the surface, 
were put forward, as also some proposals for erecting 
towers in certain positions in the Straits. I do not Lhink 
that these latter ever matured. The manner in which the 
minefield should be illuminated at night was discussed by 
the committee, and arrangements were made for the 
provision of the vessels proposed by Admiral Bacon. 

Some disagreement arose on the subject of the pro- 
vision of the necessary number of vessels for patrolling 
the minefield with a view to forcing the submarines to 
dive. In my view a question of this nature was one to be 
left in the hands of the Vice-Admiral at Dover, with 
experience on the spot, after I had emphasized to him the 
extreme importance attached to the provision of an ample 
number of patrol craft at the earliest possible moment. 
Interference by the Admiralty in such a detail of a flag 
officer’s command would in my opinion have been danger- 
ous and incorrect, for so long as a flag officer retains the 
confidence of the Board he must be left to work his com- 
mand in the manner considered best by him after having 
been informed of the approved general policy, since he is 
bound to be acquainted -with the local situation to a fav 
greater extent than any officer serving at the Admiralty 
or elsewhere. I discussed the matter personally with Sir 
Reginald Bacon, and was satisfied that he was aware of 
the views held by me and of the necessity for providing 
the patrol craft even at the expense of other services, as 
soon as he could make the requisite arrangements. 

Sir Reginald Bacon’s three years’ experience at Dover 
was a great asset in dealing with this matter, as with 
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oLher question, s connected with the Command, more 
especially the difficult and embarrassing operations on 
the Belgian coast. His ingenuity, originality, patience, 
power of organization and his methodical preparations for 
carrying out operations were always a great factor in 
ensuring success. These qualities were never shown more 
clearly than during the preparations made for landing a 
force of some 14,000 officers and men with tanks, artillery 
and transport on the coast of Belgium under the very 
muzzles of the German heavy coast artillery. It was 
estimated that the whole force would be put on shore 
in a period of twenty minutes. The scheme is described 
in full in Chapter IX. of the first volume of Sir 
Reginald Bacon’s book on the Dover Patrol. He 
had put the proposal before Admiral Sir Henry 
Jackson, my predecessor, who had expressed his 
concurrence so far as the naval portion of the scheme 
was concerned, and provided that the army made the 
necessary advance in Flanders. When the scheme L was 
shown to me shortly after taking office as First Sea 
Lord I confess that I had some doubts as to the 
possibility of manoeuvring two monitors, with a pontoon 
550 feet in length secured ahead of and between the bows 
of the monitors, but in view of the immense importance' 
of driving the Germans from the Belgian coast and the 
fact that this scheme, if practicable, promised to facilitate 
greatly such an operation, approval was given for the con- 
struction of a pontoon, and after witnessing the first trials 
of the pontoon secured between two monitors which were 
themselves lashed together, I became convinced that this 
part of the operation was perfectly feasible. The remaining 
pontoons were therefore constructed, and preparations 
commenced in the greatest secrecy for the whole operation. 

The next matter for trial was the arrangement 
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devised by Sir R. Bacon for making it possible for tanks 
to mount the sea wall. These trials were carried out with 
great secrecy against a model of the sea wall built at the 
Headquarters of the Tank Corps in France, and were 
quite successful. It was necessary to see actual photo- 
graphs of the tanks mounting the coping at the top of 
the sea wall to be convinced of the practicability of the 
scheme. A matter of great importance was the necessity 
for obtaining accurate information of the slope of the 
beach at the projected landing places in order that the 
practicability of grounding the pontoon could be ascer- 
tained. This information Sir R. Bacon, with his charac- 
teristic patience and ingenuity, obtained by means of 
aerial photographs taken at various states of tide. 

Finally, to gain exact knowledge of the rise and fall 
of the tide, Admiral Bacon employed a submarine which 
submerged in the vicinity of Nieuport and registered the 
height of water above her hull for a period of twenty-four 
hours under conditions of spring and neap tides. 

The preparations for the landing involved much colla- 
boi'ation. with the military authorities, and Sir Reginald 
Bacon was frequently at G.H.Q. for the purpose. As soon 
as it was decided that the 1st Division was to provide the 
landing party, conferences took place between Admiral 
Bacon and General Sir Henry Rawlinson (now Lord 
Rawlinson), and I took the opportunity of a visit paid 
by Sir H. Rawlinson to London to confer with him 
myself. Subsequently a conference took place at the War 
Office at which Sir Douglas Haig was present. 

There was entire unanimity between the Navy and 
Army over the proposed operation, and we greatly 
admired the manner in which the Sister Service took up 
the work of preparing for the landing. Secrecy was 
absolutely vital to success, as the whole scheme was 
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dependent on the operation being a surprise, more par- 
ticularly in the selection of the landing place. Admiral 
Bacon describes in his book the methods by which 
secrecy was preserved. As time passed, and the atrocious 
weather in Flanders during the summer of 1917 prevented 
the advance of our Army, it became more and more 
difficult to preserve secrecy; but although the fact that 
some operation of the kind was in preparation gradually 
became known to an increasing number of people, it is 
safe to say that the enemy never realized until long after 
the operation had been abandoned its real nature or the 
locality selected for it. 

Some officers with experience of the difficulties 
encountered during the landings at Gallipoli expressed 
doubts of the practicability of the operation in the face 
of the heavy fire from large guns and from machine guns 
which might be expected, but the circumstances were so 
different from those at Gallipoli that neither Sir Reginald 
Bacon nor I shared these doubts. The heavy bombard- 
ment of the coast batteries by our own shore guns, which 
had been greatly strengthened for the purpose, the rapidity 
of the landing, the use of a dense smoke screen, the fact 
of the landing being a complete surprise, the use of tanks 
for dealing with hostile machine guns, the interruption 
to the enemy’s shore communications by heavy artillery 
fire, and the bombardment by monitors of the coast well 
to the eastward of the landing place as a feint, were all new 
factors, and all promised to assist towards success. 

Of the supreme importance of the operation there 
could be no question. Ever since 1914 the Navy had 
been pressing for the recapture of the ports on the Belgian 
coast, and they could only 'be taken by means of a com- 
bined operation. Sir John French* himself had in the 

* Now Fie]d-M"rsiin] Viscount French. 
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early days of the war pointed out the great importance of 
securing the coast, but circumstances beyond his control 
were too powerful for him. 

It was in these circumstances that the decision to 
undertake the operation was made, and when it became 
necessary to abandon it owing to the inability of the Army 
to co-operate the intense disappointment felt by all those 
.who had worked so hard to ensure its success can be 
realized. 

The Harwich force, consisting of the 5th Light 
Cruiser Squadron and the flotilla of destroyers, was the 
only other British force stationed in south-eastern waters 
if we except the local craft at the Nore. The 5th Light 
Cruiser Squadron and the flotilla were under the com- 
mand of Commodore (now Bear-Admiral) Sir Reginald 
Tyrwhitt, an officer whose vessels were, if we except 
the Dover patrol, more frequently in contact with 
the enemy than any other British force in Home waters. 
Sir Reginald Tyrwhitt had several functions to perform : 

(1) It was always hoped that he would be able 
to join forces w'ith the Grand Fleet should events 
foreshadow a meeting with the High Sea Fleet. 

(2) We depended very largely on him for recon- 
naissance work in the southern part of the North 
Sea and into the German Bight. 

(3) It fell to his lot as a rule to provide the 
covering force for aerial operations carried out from 
seaplane carriers in southern waters. 

(4) His force was best placed to cut off any enemy 
light craft that might be located in southern waters 
and to attack Zeppelins at sea on their return from 
raids over Enffland. 
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(5) lie was called upon almost weekly to cover 
the passage of the convoy of merchant ships between 
the Thames and Holland known as the “ Dutch 
Convoy.” 

(6) He was constantly called upon the provide 
reinforcements for the Dover Patrol or to assist in 
operations carried out by the latter force. 

These miscellaneous duties involved a great deal of 
work for the Harwich force and particularly for the 
destroyers. 

The necessity for continually providing reinforcements 
from the Harwich force for the Dover Patrol was a stand- 
ing handicap to Sir Reginald Tyrwhilt’s operations; 
he book the matter philosophically, although I always 
realized how difficult it made his work at times, and 
whenever, as was frequent, combined operations were 
carried out by the two forces, the greatest harmony pre- 
vailed between the Commands. 

At the commencement of .1917 the Harwich force 
comprised 8 Light cruisers, 2 flotilla leaders and 45 
destroyers. During the year new vessels were either 
added to it or replaced older craft which were withdrawn 
for other services, and at the end of the year the force 
included 9 light cruisers, 4 flotilla leaders and 24 
destroyers. 

The force was constantly operating in the outer waters 
of the Heligoland Bight to seaward of our minefields. 
The objects of the presence of our ships in these waters, 
in addition to reconnaissance work and aerial operations, 
were : 

(a) To intercept any enemy light forces which 
might be intending to operate off our coasts or which 
might be on passage between German ports. 
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(b) To surprise and attack enemy minesweeping 
vessels. 

(c) To destroy Zeppelins either on reconnaissance 
or raiding work. 

(d) To capture enemy merchant ships trading 
between Dutch and German ports, or neutrals with 
contraband trading to Germany. 

The opportunities that were given to the force under 
heading (a) were exceedingly rare during the year 1917, 
when even the light forces of the High Sea Fleet were 
content to remain almost constantly in port except when 
engaged in the operations in the Bailie, and excepting 
also on the two occasions on which attacks were made on 
the Scandinavian convoy ; but a portion of the Harwich 
force succeeded on one occasion in intercepting a flotilla 
of German destroyers en route to Zeebrugge from German 
ports with the result that one destroyer was seriously 
damaged and forced into the Dutch port of Ymuiden and 
another either sunk or badly damaged. 

Forces from Harwich also succeeded in capturing or 
sinking twenty-four merchant ships trading between 
Antwerp and Dutch ports and Germany during the year, 
but the main result of the operations of this force was 
shown in the refusal of the enemy to risk his vessels 
except under cover of darkness in the area in which the 
Harwich force worked. 

The duty of protecting the Dutch convoy imposed a 
heavy strain upon the Harwich force. During the year 
1917, 520 eastbound and 511 westbound vessels were con- 
voyed between Dutch and British ports with the loss of 
only four ships by submarine attack, one by destroyer 
attack, and one by mine. The price paid by the force for 
this success was the loss of four destroyers by mines, and 
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one by collision, and the damage of three destroyers by 
mine or torpedo, and of five destroyers and one light cruiser 
by collision. The frequent collisions were due to the condi- 
tions under which the traffic was carried out at night 
without lights, and to the prevalence of fogs. The pro- 
cedure adopted by the force was frequently changed as 
it necessarily became known to the Germans. 

The extraordinarily small losses in the convoys were 
a very great tribute to the handling of the protecting 
force and to the organization in Holland for arranging 
sailings, when it is borne in mind that it was almost 
impossible to prevent leakage of information to German 
agents once the time of sailing was given out, and that 
the convoys were open to attack from destroyers and sub- 
marines operating either from Zeebrugge or from the 
Ems or other German ports. The orders of course eman- 
ated from the Admiralty, and of all the great work 
achieved by Vice-Admiral Sir Henry Oliver, the Deputy 
Chief of the Naval Staff, during his service at the Admir- 
alty in the year 1917 and indeed in the two preceding 
years, the success attending the work of this convoy was 
certainly not the least. 

It is difficult to put into words the great admiration 
which I felt for Sir Henry Oliver’s work throughout the 
war. Our association commenced during my command 
of the Grand Fleet, but became of course much closer at 
the Admiralty, and during my service there his assistance 
was of immense help to me and of incalculable value to 
the nation. 

It was fortunate indeed for the Allied cause that he 
held such important Staff appointments during the most 
critical periods of the war. 
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THE SEQUEL 

Tiie foregoing chapters have been devoted to describing 
the measures that .were devised or put into force or that 
were in course of preparation during the year 1917 to 
deal with the unrestricted submarine warfare against 
merchant shipping adopted by Germany and Austria in 
February of that year. It now remains to state, so 
far as my information admits, the effect of those 
measures. 

British anti-submarine measures were almost non- 
existent at the commencement of the war. Sir Arthur 
Wilson, when in command of the Channel Fleet in the 
early days of the submarine, had experimented with nets 
as an anti-submarine measure, and shortly before the 
war submax-ines were exercised at stalking one another in 
a submerged condition ; also the question of employing a 
light gun for use against the same type of enemy craft 
when on the surface had been considered, and some of our 
submarines had actually been provided with such a gun of 
small calibre. Two patterns of towed explosive sweeps had 
also been tried and adopted, but it cannot be said that we 
had succeeded in finding any satisfactory anti-submarine 
device, although many brains were at work on the subject, 
and therefore the earliest successes against enemy sub- 
marines were principally achieved by ramming tactics. 
Gradually other devices were thought out and adopted; 
these comprised drift and stationary nets fitted with 
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mines, tl\c depth charge, decoy ships of various natures, 
gunfire from patrol craft and gunfire from armed 
merchant ships, as well as the numerous devices 
mentioned in Chapter III. 

Except at the very commencement of the war, when 
production of craft in Germany was slow, presumably as 
a result of the comparatively small number under construc- 
tion when war broke out, the British measures failed until 
towards the end of 1917 in sinking submarines at a rate 
approaching in any degree that at .which the Germans 
were producing them. 

Thus Germany started the war with 28 submarines; 
five were added and five were lost during 1914, leaving 
the number still 28 at the commencement of 1915. 

During 1915, so far as our knowledge .went, 54 
were added and only 19 were lost, the total at the 
commencement of 1916 being therefore G3. 

During 1916 it is believed that 87 submarines 
were added and 25 lost, leaving the total at the 
commencement of 1917 at 125. 

During 1917 our information was that 78 submarines 
were added and 66 lost, leaving the total at the end of 
the year at 187. 

The losses during 1917, given quarterly, indicate 
the increasing effectiveness of our anti-submarine 
measures. These losses, so far as we know them, were : 

First quarter ... 10 Third quarter ... 20 

Second quarter ... 12 Fourth quarter ... 21 

During 1918, according to Admiral S cheer*, 74 sub- 
marines were added to the fleet in the period January to 
October. The losses during this year up to the date of 
* " Germany’s High Sea Fleet in the World War ” (page 335). 
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the Armistice totalled 70, excluding those destroyed by 
the Germans on the evacuation of Bruges and those blown 
up by them at Pola and Cattaro. Taken quarterly the 
losses were : 

First quarter ... 38 Third quarter ... 21 

Second quarter ... 26 Fourth quarter (to 

date of Armistice) 6 

It will be seen from the foregoing figures for 1917 
and 1918 that the full result of the anti-srubmarine 
measures inaugurated in 1917 and previous years was 
being felt in the last quarter of 1917, the results for 1938 
being very little in advance of those for the previous half- 
year. 

According to our information, as shown by the 
figures given above, the Germans had completed by 
October, 1918, a total of 82G submarines of all classes, 
exclusive of those destroyed by them in November at 
Bruges, Pola and Cattaro. 

Admiral von Capelle informed the Reichstag Com- 
mittee that a total of 810 was ordered before and during 
the war. It follows from that statement that over 400 
must have been under construction or contemplated at the 
time of the Armistice. 

It is understood that the number of submarines 
actually building at the end of 1938 was, however, only 
about 200, .which perhaps was the total capacity of the 
German shipyards at one time. 

At the risk of repetition it is as well to repeat here 
the figures giving the quarterly losses of merchant ships 
during 1917 and 1918, as they indicate in another 
and effective way the influence of the anti-submarine 
measures. 

p 
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These figures are : 



1917 

1918 

British. 

Foreign. 

Total, 

British. 

Foreign. 

Total. 

1st quarter 
2nd quarter 
3rd quarter 

4 ll» quarter 

011,840 

1,301,870 

952,938 

782,887 

707,533 
875,00 1 
541,535 
489,054 

1,019,373 

2,230,034 

1,404,473 

1,272,843 

097,008 

630,802 

512,030 

*83,952 

445,668 

331,145 

403,483 

*93,582 

1,143,336 

962,007 

915,513 

*177,534 


* Month of October only. 


The decline of the losses of British shipping was pro- 
gressive from the second quarter of 1917 ; in the third 
quarter of 1918 the reduction in the tonnage sunk became 
very marked, and suggested definitely the approaching 
end of the submarine menace. 

The fact that during the second quarter of 1918 the 
world’s output of tonnage overtook the world’s losses was 
another satisfactory feature. The output for 1917 and 
1918 is shown in the following table : 



United 

Kingdom 

Output. 

Dominions, 
Allied and 
Neutral 
Countries. 

Total for 
World. 

1917 




1st quarter 

2nd quarter 

3rd quarter 

4th quarter 

240,239 

249,331 

248,283 

419,621 

340,807 

435,717 

426,778 

571,010 

587,046 

685,048 

675,061 

990,631 

1918 




1st quarter 

2nd quarter 

3rd quarter 

4lh quarter, Oct. only 

320,280 

442,066 

411,395 

136,100 

550,037 

800,308 

972,735 

375,000 

870,317 

1,243,274 

1,384,130 

511,100 


It will be noticed that by the last quarter of 1918 the 
output of shipping in the United Kingdom alone had 
overtaken the losses of British shipping. 

It is not possible to give exact information as to the 
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particular means by which the various German submarines 
were disposed of, but it is believed that of the 186 vessels 
mentioned as having been lost by the Germans at least 
thirty-five fell victims to the depth charge, large orders 
for which had been placed by the Admiralty in 1917, and 
it is probably safe to credit mines, of which there was a 
large and rapidly increasing output throughout 1917, wilh 
the same number — thirty-five — a small proportion of these 
losses being due to the mines in the North Sea Barrage. 
Our own submarines accounted for some nineteen. 

Our destroyers and patrol craft of all natures sank at 
least twenty by means of gunfire or the ram, and some 
four or five more by the use of towed sweeps of various 
natures. Our decoy ships sank about twelve ; four 
German submarines are known to have been sunk by 
being rammed by men-of-war other than destroyers, four 
by merchant ships, and about ten by means of our nets. 
I't is fairly certain that at least seven were accounted for 
by aerial attack. Six were interned, some as the result 
of injury after action with our vessels. 

The total thus accounted for is 156. It was always 
difficult to obtain exact information of the fate of sub- 
marines, particularly in such cases as mine attack, and 
the figures, therefore, do not cover the whole of the 
German losses which we estimated at 185. 
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“production” at the admiralty during 1917 

Tiie anti-submarine measures initiated during the 
year 1917 and continued throughout the year 1918, as 
well as those in force in the earlier years of the war, 
depended very much for their success on the work carried 
out by the Admiralty Departments responsible for design 
and production, and apart from this these departments, 
during the year 1917, carried out a great deal of most 
valuable work in the direction of improving the efficiency 
of the material with which the vessels of the Grand Fleet 
and other warships were equipped. 

Early in 1917 certain changes were made in the Naval 
Ordnance Department. When Captain Dreyer took up the 
post of Director of Naval Ordnance in succession to Rear- 
Admiral Morgan Singer on March 1, the opportunity 
was seized of removing the Torpedo Department, which 
had hitherto been a branch of the Naval Ordnance 
Department, from the control of the Director of Naval 
Ordnance, and Rear-Admiral Fitzherbert was appointed 
as Director of Torpedoes and Mines, with two assistant 
Directors under him, one for torpedoes and the other for 
mines. If had for some time been apparent to me that 
the torpedo and mining work of the Fleet required a larger 
and more independent organization, and the intention to 
adopt a very extensive mining policy accentuated the 
necessit 3 T of appointing a larger staff and according it 

greater independence. The change also relieved the 

»2 R 
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D.N.O. of some .work and gave him more liberty to 
concentrate on purely ordnance matters. 

Captain Dreyer, from his experience as Flag Captain 
in the Iron Duke, was well aware of the directions in 
.which improvement in armament efficiency was necessary, 
and a variety of questions .were taken up by him with 
great energy. 

Some of the more important items of the valuable work 
achieved by the Naval Ordnance Department during the 
year 1917, in addition to the provision of various anti- 
submarine measures mentioned in Chapter III, were : 

(1) The introduction of a new armour-piercing 
shell of far greater efficiency than that previously 
in use ; the initial designs for these shells were pro- 
duced in the drawing office of the Department of the 
Director of Naval Ordnance. 

(2) The introduction of star shell. 

(8) The improvement of the arrangements made, 
after our experience in the Jutland action, for 
preventing the flash of exploding shell from being 
communicated to the magazines. 

Taking these in order, the New Armour-piercing Shell 
would have produced a very marked effect had a Fleet 
action been fought in 1938. Twelve thousand of these 
new pattern shell had been ordered by November, 
1917, after a long series of experiments, and a con- 
siderable number were in an advanced stage of con- 
struction by the end of the year. With our older 
pattern of shell, as used by the Fleet at Jutland and in 
earlier actions, there was no chance of the burst of the 
shell, when fired at battle range, taking place inboard, 
after penetrating the side armour of modem German, 
capital ships, in such a position that the fragments might 
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be expected to reach and explode the magazines. A large 
proportion of the shell burst on the face of the armour, 
the remainder while passing through it. In the case of the 
new shell, which was certainly twice as efficient and which 
.would penetrate the armour without breaking up, the 
fragments would have a very good chance of reaching the 
magazines of even the latest German ships. 

The greatest credit was due to the Ordnance Depart- 
ment and to our enterprising manufacturers for the feat 
which they achieved. We had pressed for a shell of this 
nature as the result of our experience during the Jutland 
action, and it was badly wanted. 

We had experienced the need for an efficient SLar Shell 
both in the Grand Fleet and in southern waters, and after 
the Jutland action the attention of the Admiralty had been 
drawn by me to the efficiency of the German shell of this 
type. In the early part of 1917, during one of the 
short night bombardments of the south coast by 
German destroyers, some German star shell, unexploded, 
reached the shore. Directions were at once given 
to copy these shell and not to waste time by trying to 
improve upon them, a procedure dear to technical minds 
but fatal when time is of the first importance. Success 
was soon attained, and star shell were issued during 1917 
to all our ships, the vessels of the Dover and Harwich 
patrol force and the shore battery at the North Foreland 
being the first supplied. 

Important experiments were carried out in 1917 on 
board H.M.S. Vengeance to test the Anti-flash arrange- 
ments with which the Fleet had been equipped as the 
result of certain of our ships being blown up in the Jutland 
action. Valuable information was obtained from these 
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experiments and the arrangements were improved 
accordingly. 

The work of the Torpedo and Mining Department was 
also of great value during 1917. The principal task lay 
in perfecting the new pattern mine and arranging for its 
production in great numbers, in overcoming the difficulties' 
experienced with the older pattern mines, and in arrang- 
ing for a greatly increased production of explosives for 
use in mines, depth charges, etc. 

These projects were in hand when the new organization 
involving the appointment of an Admiralty Controller 
was adopted. 

The circumstances in which this great and far- 
reaching change in organization was brought about were 
as follows. In the spring of 1917 proposals were made 
to the Admiralty by the then Prime Minister that some of 
the work carried out at that time by the Third Sea Lord 
should be transferred to a civilian. At first it was under- 
stood by us that the idea was to re-instituto the office of 
additional Civil Lord, which office was at the time held 
by Sir Francis Hopwood (now Lord Southborough), 
whose services, however, were being utilized by the 
Foreign Office, and who had for this reason but little time 
to devote to Admiralty work. To this proposal no 
objection was raised. 

At a later stage, however, it became evident that the 
proposal was more far reaching and that the underly- 
ing idea was to place a civilian in charge of naval material 
generally and of all shipbuilding, both naval and mer- 
cantile. Up to the spring of 1916 mercantile shipbuilding 
had been carried out under the supervision of the Board 
of Trade, but when the office of Shipping Controller was 
instituted this work had been placed under that Minister, 
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who was assisted by a committee of shipbuilders termed 
the “ Shipbuilding Advisory Committee.” Statistics show 
that good results as regards mercantile ship production 
were not obtained under either the Board of Trade or the 
Shipping Controller, one reason being that the supply 
of labour and material, .which were very important 
factors, was a matter of competition between the claims 
of the Navy and those of the Mercantile Marine, 
and another the fact that many men had been withdrawn 
from the shipyards for service in the Army. There was 
especial difficulty in providing labour for the manufacture 
of machinery, and at one time the Admiralty went so far 
as to lend artificers to assist in the production of engines. 
The idea of placing the production of ships for both 
services under one head appealed to and was sup- 
ported by the Admiralty. The next step was a pro- 
posal to the Admiralty that Sir Eric Geddes, at that time 
the head of the military railway organization in France 
with the honorary rank of Major-General, should become 
Admiralty Controller. This would place him in charge 
of all shipbuilding for both sendees as well as that 
portion of the work of the Third Sea Lord which related 
to armament production. I was requested to see Sir 
Eric whilst attending a conference in Paris with a view to 
his being asked to take up the post of Admiralty Con- 
troller. This I did after discussing the matter with some 
of the heads of the War Office Administration and mem- 
bers of General Headquarters in France. 

I learned from Sir Eric Geddes that he felt capable of 
undertaking the work on the understanding that he was 
assured of my personal support ; he said that experience 
in his railway work in France had shown the difficulty 
of taking over duties hitherto performed by officers, 
and stated that it could not have been carried through 
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.without the strong support of the Commander-in-Chief ; 
for this reason he considered he must be assured of 
my support at the Admiralty. In view of the import- 
ance attached to combining under one administration the 
work of both naval and mercantile shipbuilding for the 
reasons already stated, and influenced in some degree by 
the high opinion held of Sir Eric Geddes by the Prime 
Minister, I came to the conclusion that his appointment 
would be of benefit to Admiralty work, and therefore 
gave him the assurance and said that I would do my best 
to smooth over any difficulties with the existing Admiralty 
officials, whether naval or technical. 

In these circumstances Sir Eric Geddes was offered 
the post of Admiralty Controller by Sir Edward Carson, 
then First Lord, and accepted iL. It was arranged that 
a naval officer should continue to hold the post of Third 
Sea Lord and that he should be jointly responsible, so far 
as the Navy was concerned, for all design work on its 
technical side, whether for ships, ordnance material, mines, 
torpedoes, etc., etc., whilst the Controller became entirely 
responsible for production. It was obvious that goodwill 
and tact would be required to start this new organization, 
which was decidedly complicated, and that the post of 
Third Sea Lord would be difficult to fill. At the request 
of Sir Eric Geddes Rear-Admiral Lionel Halsey, C.B., 
who at that time was Fourth Sea Lord, was asked if he 
would become Third Sea Lord in the new organization. 
He consented and was appointed. When the detailed 
organization, drawn up to meet the views of Sir E. 
Geddes, was examined by the naval officers responsible 
for armament work, strong objections were raised to that 
part of the organization which affected their responsibility 
for the control and approval of designs and of inspection. 

Sir Eric held the view that inspection should come 
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under the officials in charge of production and that the 
designing staff should also be under him, the designs 
being drawn up to meet the views of the naval officers 
and finally approved by them. Personally I saw no 
danger in the proposals regarding design, because the 
responsibility of the naval officer for final approval ,was 
recognized; but there was a certain possibility of delay 
if the naval technical officer lost control over the design- 
ing staff. I fully agreed with the criticisms on the subject 
of inspection, the argument being that only naval officers 
accustomed to use the ordnance material could know the 
dangers that might arise from faulty inspection, and that 
the producer had temptations in his path, especially under 
war conditions, to make inspection subservient to rapidity 
of production. Sir Eric Geddes finally waived his objec- 
tions. He informed me that he based his arguments 
largely on his experience at the Ministry of Munitions, 
with which he had been associated earlier in the war. The 
contention of the naval officers at the Admiralty was that 
even if the organization proposed was found to be work- 
able for the Army, it would not be satisfactory for the 
Navy, as in our case it was essential that the responsibility 
for approval of design and for inspection should be inde- 
pendent of the producer, whether the producer was a 
Government official or a contractor. Apart from ques- 
tions of general principle in this matter, accidents to 
ordnance material in the Navy, or the production of 
inferior ammunition, may involve, and have involved, 
the most serious results, even the complete loss of battle- 
ships with their crews, as the result of a magazine 
explosion or the bursting of a heavy gun. I could not 
find that the organization at the Ministry of Munitions 
had, even in its early days, placed design, inspection and 
production under one head; inspection and design had 
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each its own head and were separate from production. 
In any case in 1918 the Ministry of Munitions reverted 
to the Admiralty system of placing the responsibility for 
design and inspection under an artillery expert who was 
neither a manufacturer nor responsible for production. 

The matters referred to above may appear unim- 
portant to the civilian reader, but any question relating 
to the efficiency of its material is of such paramount 
importance to the fighting efficiency of the Navy that 
it is necessary to mention it with a view to the avoidance of 
future mistakes. 

The new organization resulted in the creation of 
a very large administrative staff for the purpose of 
accelerating the production of ships, ordnance material, 
mines, etc. Indeed, the increase in numbers was so great 
that it became necessary to find additional housing room, 
and the offices of the Board of Education were taken over 
for the purpose. The personnel of that portion of the 
Admiralty dealing with design, inspection and production 
at different dates, as well as the Staff organization, is 
given in the appendices. It was felt that the increase in 
staff, though it involved, of course, very heavy expendi- 
ture, would be justified if it resulted in increased rapidity 
of production. It will be readily understood that such 
an immense change in organization, one which I had 
promised to see through personally, and which was 
naturally much disliked by all the Admiralty depart- 
ments, threw a vast volume of extra work on my shoulders, 
work which had no connexion with the operations of war, 
and this too at a period when the enemy’s submarine 
campaign was at its height. I should not have undertaken 
it but for the hope that the change would result in greatly 
increased production, particularly of warships and mer- 
chant shins. 



236 


The Crisis of the Naval War 

The success of this new organization can only be 
measured by the results obtained, and by this standard, 
if it were possible to eliminate some of the varying and 
incalculable factors, ,we should be able to judge the extent 
to which the change was justified. It was a change for 
which, under pressure, I bore a large share of responsi- 
bility, and it involved replacing, in the middle of a great 
war, an organization built up by experts well acquainted 
.with naval needs by one in which a considerable proportion 
of the personnel had no previous experience of the work. 
The change was, of course, an experiment ; the danger lay 
in the fact that, until technical and Admiralty experience 
has been, gained, even men of the greatest ability in other 
walks of life may find it difficult to produce satisfactory 
results even if there are no limits imposed on the size of 
the Staff which assists them. 

The question of production is best examined under 
various headings and the results under the old Admiralty 
organization compared with those under the new, although 
comparison is admittedly difficult owing to changing 
conditions. 

Warship Production 

Under the Admiralty organization existing up to 
May, 1917, the Third Sea Lord — as the Controller was 
termed when changes were introduced by Mr. Churchill 
in 1912 — was head of the Departments of the Director 
of Naval Construction and Engineer in Chief, and of that 
part of the work of the Director of Naval Ordnance which 
dealt with the design and production of guns and gun 
mountings. Under the new organization a civilian Cqn- 
troller became responsible for production, the Third Sea 
Lord being associated with him on technical matters of 
design. 

A special department for .warship production and 
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repairs was set up under a Deputy Controller, the Third 
Sea Lord having no authority over this department 
except by his association with the Controller. 

Under the old organization it had been the custom 
during the war for the Third Sea Lord to give to the 
Board and to the Commander-in-Chief of the Grand Fleet 
a personal forecast of the anticipated dates of completion 
of all warships under construction. My experience whilst 
in command of the Grand Fleet had been that this 
personal forecast was generally fairly accurate for six 
months ahead. 

As an example it may be stated that in the first four 
months of 1917 the delivery of destroyers was within one 
of the forecast made in October, 191G, four vessels of 
the class being slightly behind and three ahead of the 
forecast. Of thirteen “E” class submarines forecasted 
in October, 191G, for delivery by March, 1917, all except 
two were delivered by April; of twelve “ K *’ class sub- 
marines forecasted for delivery in the same period, all 
except three were delivered by April, 1917. It should 
be stated that these “ K ” class submarines were vessels 
of a new type, involving new problems of some difficulty. 

On the other hand there was considerable delay in 
the completion of a number of the thirty “P” 
boats forecasted in October, 1916, for delivery during the 
first seven months of 1917, and the April forecast showed 
that only fwenty out of the thirty would be delivered 
during that period. There was also some delay in the 
delivery of twin screw minesweepers, twenty of which 
were shown in the forecast of October, 1916, as due for 
delivery in the first six months of 1917. The April, 
1917, forecast showed that six had been delivered or 
would complete in April, ten more would complete within 
the estimated period, and the four remaining would be 
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overdue and .would not be delivered until July or 
August. 

These figures show the degree of reliance which could 
be placed on the personal forecasts of the Third Sea Lord 
under the old organization. It is, of course, a fact that 
accurate forecasts do not necessarily mean that the rate 
of production is satisfactory, but only that the forecast 
is to be depended on. We were never at all satisfied with 
the rate of production, either under the old or the new 
organization. Accuracy of forecast was, however, of 
great use from the Staff point of view in allotting new 
ships to the various commands and in planning operations. 

To turn now to the figures given by the Admiralty 
Controller under the new organization. The table below 
shows the forecasts (“ F ”) given in June, 1917, and the 
deliveries (“ D ”) of different classes of warships month 
by month during the period of July to November of that 
year : 


Class of 

July. 

Aug. 

Sepl. 

Ocl. 

Nov. 

Deficit in 
5 months. 

Vessel. 

□ 

a 

F 

D 

a 

a 

a 

a 

a 

m 

Flotilla Leaders 
and T.B.D's. 

5 

2 

7 

8 

8 

5 

5 

5 

6 

a 

A 

Submarines 

2 

0 

4 

4 

5 

1 

3 

3 

6 

i 

11 

Sloops 

3 

2 

5 

2 

4 

2 

3 


3 

mm 

5 

“ P." Boats 

6 

6 

0 

5 

3 

3 

3 



H 

3 


Amongst vessels which were classed as auxiliaries 
the figures were : 


Class of 

July. 

Aug. 

Sept. 

Oct. 

Nov. i 

Deficit in 

Vessel. 

B 

□ 

B 

ID 

F 

\‘D 

i:*f! 

'D 

F 

D 

6 months. 

Minesweepers . 

5 

3 

4 

4 

3 

1 

3 

2 

2 

0 

7 

Trawlers 

25 

Li 

23 

14 

m 

13 

iJ 

28 

33 

24 

41 


It will be seen from these figures that the forecast 
of June was inaccurate even for the three succeeding 






































“Production” during 1917 239 

months, and that the total deficit in the five months was 
considerable, except in the case of T.B.D.’s and “ P ” 
boats. 

The most disappointing figures were those relating to 
submarines, trawlers and minesweepers. The case of the 
submarines may be put in another way, thus : 

In the June forecast twenty-six submarines were 
forecasted for delivery during the period July to the end 
of December, the dates of three, however, being some- 
what uncertain; of this total of twenty-six, only nine 
were actually delivered. Of the remainder, seven were 
shown in a November forecast as delayed for four months, 
two for five months, and one for nine months. 

The attention of the Production Departments was 
conlinually directed to the veiy serious effect which the 
delay was producing on our anti-submarine measures, 
and the First Lord, Sir Eric Geddes, was informed of 
the difficult position which was arising. In the early 
part of December I pointed out to the Third Sea 
Lord and the Admiralty Controller, Sir Allan Anderson, 
that it was obviously impossible for the Naval 
Staff to frame future policy unless some dependence could 
be placed on the forecast of deliveries. The Controller 
in reply stated that accurate forecasts were most difficult, 
and proposed a discussion with the Third Sea Lord and 
myself, but I had left the Admiralty before the discussion 
took place. 

The delays, as will be seen from the tables given, 
were most serious in the case of vessels classed as 
auxiliaries. Sir Thomas Bell, who possessed great experi- 
ence of shipbuilding in a private capacity, was at the 
head of the Department of the Deputy Controller for 
Dockyards and Shipbuilding, and the Director of War- 
ship Production was a distinguished Naval constructor. 
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The Deputy Controller of Auxiliary Shipbuilding was 
an officer lent from the War Office, whose previous 
experience had lain, I believe, largely in the railway 
.world; some of his assistants and staff were, however, 
men with experience of shipbuilding. 

When I became First Sea Lord at the end of 1916 
the new building programme, which had received the 
sanction of the Cabinet, was as follows : 

8 Flotilla leaders. 500 Trawlers. 

65 T.B.D.’s. 60 Submarines. 

84 Sloops. 4 Seaplane carriers. 

48 Screw minesweepers. 60 Boom defence vessels. 

16 Paddle 

During the early part of 1917 it was decided to sub- 
stitute 56 screw minesweepers and 8 paddle sweepers for 
the approved programme of this class of vessel and to add 
another 50 screw minesweepers to meet the growing mine 
menace, as well as to substitute 115 drifters for 50 of the 
trawlers, and to request the Canadian Government to 
build 36 trawlers and 100 drifters mainly for use in 
Canadian waters. It was also decided to lay down 36 
mercantile decoy ships and 12 tugs, and to build 56 
motor skimmers on the lines of the coastal motor boats, 
which were then showing their value off the Belgian coast. 
The programme therefore, in May, 1917, was as follows : 


Flotilla leaders 

8 

T.B.D.’s 

65 

Patrol boats 

6 

Sloops ... .; 

... 84 

Minesweepers (screw) 

... 56 

„ (paddle) 

8 

Additional twin-screw minesweepers 

... 50 
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Submarines 

00 

Trawlers 

450 

Drifters 

115 

Canadian trawlers 

30 

,, drifters 

100 

Boom defence vessels 

60 

Mercantile decoy ships 

36 

Seaplane carriers 

4 

Tugs 

12 

Motor skimmers 

56 


Meanwhile intelligence had been received which 
indicated that Germany was building such a considerable 
number of light cruisers as to jeopardize our supremacy 
in this class of vessel, and it was decided by the Board 
that we ought to build eight more light cruisers even 
at the cost of appropriating the steel intended for the con- 
struction of six merchant ships. 

Further, the German submarine programme was 
developing with great rapidity, and our own submarines 
of the 44 L ” class were taking a very long time to build. 
It was therefore proposed to substitute eighteen additional 
“ H ” class submarines for four of the “ L ” class, as 
the vessels of the 44 H ” class were capable of more 
rapid construction, thus making the total number of 
submarines on order 74. Approval was also sought for 
the addition of 24 destroyers and four “ P ” boats 
to the programme, bringing the number of destroyers 
on order up to a total of 89. 

The programme was approved, a slight change being 
made in the matter of the seaplane carriers by fitting out 
one of the 4 4 Raleigh ” class of cruisers as a seaplane 
vessel in order to obtain an increased number of vessels 
of this type more rapidly than by building. Later in the 


o 
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year the cruiser Furious ,was also converted into a sea- 
plane carrier, and she carried out much useful work in 
1918. 

Mercantile Shipbuilding 

A greatly increased output of merchanl ships had 
been anticipated under the new organization, which 
placed mercantile construction under the Admiralty Con- 
troller instead of under the Ministry of Shipping. It was 
expected that the difficulties due, under the previous 
arrangement, to competing claims for steel and labour 
would vanish with very beneficial results. 

It was, as previously stated, mainly with this object 
that the Admiralty had agreed to the change. The start 
was promising enough. After a review of the situation 
hopes were held out that during the second half of 1917 
an addition of about 1,000,000 tons of shipping from the 
shipyards within the United Kingdom would be effected. 
This figure, indeed, was given to the House of Commons 
by the Prime Minister on August 16, 1917. 

On comparing this figure with that of the first half 
of the year (a total of about 484,000 tons) there was 
distinct cause for gratification; it is right to state that 
Admiralty officials who had previously been watching 
mercantile shipbuilding regarded the estimate as very 
optimistic. Further, it was anticipated by the then 
Admiralty Controller, Sir Eric Geddes, that during the 
year 1918, with some addition to the labour strength, a 
total output of nearly two million tons was possible, pro- 
vided steel was forthcoming, whilst with considerably 
greater additions to the labour strength and to the supply 
of steel, and with the help of the National Shipyards 
proposed by the Controller, the total output might even 
reach three million tons. 

The actual results fell very short of these forecasts. 
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The total output for the second half of the year was 
only 620,000 tons, the monthly totals in gross tonnage 
for the whole year being : 


January 

... 46,929 

July 

81,188 

February 

... 78,436 

August 

100,900 

March 

... 115,654 

September ... 

60,685 

April 

... 67,586 

October 

145,844 

May ... 

... 68,083 

November ... 

158,826 

June ... 

... 108,397 

December ... 

112, 48G 


In January, 1938, the total dropped to 58,568 tons, 
and in February was only 100,038 tons. In March it was 
announced that Lord Pirie would take the position of 
Controller General of Merchant Shipbuilding. The sub- 
sequent results in the direction of output of merchant 
ships do not properly come within the scope of this book, 
which is intended to deal only with work during the year 
1917, but it may be of interest to give here the output 
month by month. It was as follows : 


J anuary 

... 58,568 

July 

141,948 

February 

... 100,038 

August 

124,675 

March 

... 161,674 

September ... 

144,772 

April 

... 111,533 

October 

136,000 

May ... 

... 197,274 

November ... 

105,098 

June ... 

... 134,159 

December . . . 

118,276 


Total for the year ... 1,584,110 


It will be seen that the results for 1918 were an 
improvement on those for 1917, the exact figure for that 
year being 1,168,474 tons; these results, however, fell 
very short of the optimistic estimates given in July, 1917. 

Mercantile Repair Work 

The Controller’s Department undoubtedly succeeded 
in the work of improving the arrangements for the repair 
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of merchant ships. This is shown by an analysis of the 
total number of vessels that completed repairs during 
various months. 

In August, 3917, the number was 3R2, with a 
tonnage of 1,183,000. In November the figure became 
542 ships, with a tonnage of 1,509,000. There remained 
under repair at the end of August 320 ships, and at the 
end of November 350 ships, these figures indicating that 
Lhe greater number of completions was not due to the 
smaller number of vessels being damaged or the damages 
being less in extent. 

Considerable credit is due to the Department for this 
successful acceleration of repair work which naturally had 
a great influence on the shipping situation. 

Armament Production 

It was not, I think, realized either by the Government 
or by the civilians brought into the Admiralty during the 
year 1917 that there was a very great difference between 
Lhe Admiralty and the War Office organizations in the 
matter of production of material, nor was it recognized 
that naval officers are by their training and experience 
better fitted to deal with such matters on a large scale 
than are military officers, except perhaps officers in the 
Artillery and Royal Engineers. Whatever may be the 
case in the future, the Navy in pre-war days was so much 
more dependent on material than the Army as to make 
questions relating to naval material of far greater import- 
ance that was the case with military material. This facl 
is apt to be forgotten by those writers on naval affairs 
who think that an intimate knowledge of questions 
relating to naval material and its use is of little importance. 
I trust that this belief will never become general in the 
service, for the naval officer who is not familiar with the 
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design and production of material is handicapped when 
he conies to use it. 

Ignorance of the great experience of the Admiralty 
in handling problems of production and of the past success 
of Admiralty methods in this respect gave rise to a good 
deal of misconception. The fact that it had been necessary 
to form a separate Ministry (that of Munitions) to deal 
with the production of war material for the Army probably 
fostered the idea that matters at the Admiralty should be 
altered in a similar direction. 

The post of Deputy Controller of Armament Pro- 
duction was created under the new organization, and 
all matters concerning the production of guns, gun- 
mountings, projectiles, cordite, torpedoes, mines, para- 
vanes and all other war material was placed under him. 
I have dealt earlier in this chapter with the questions of 
design and inspection over .which some disagreement 
arose. 

I was not conscious that the new organization suc- 
ceeded in speeding up armament production during 1917, 
and during the latter part of the year I .was much con- 
cerned with the delays in ordnance production as revealed 
during 1917 and as exposed by the forecasts for 1918. 

It is very possible, on the other hand, that in the case 
of mines the results were good. The old Admiralty 
organization had not been equipped to deal with such 
an immense number of mines as were on order, and 
although a large organization for their production was 
started by Sir Lionel Halsey, .when Fourth Sea Lord, 
with the assistance of Admiral Fitzherbert and Captain 
Litclifield-Specr, it had not been sufficiently long at 
work for an opinion to be given as to whether the 
results in production would have been as good as under 
the D.C. A .P, 
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In considering the whole question of production 
during the year 1917 it should be borne in mind that 
very extensive orders were placed in the early part of 
that year for guns, gun-mountings, mines, warships of 
the smaller class and patrol craft, and that if we compare 
only the actual output for 1917 with that of previous 
years without taking the above fact into account, we 
might form an incorrect impression as to the success of 
the organization for production. For instance, in the 
last quarter of 1917, 1,515 guns of all calibres were 
delivered, as against 1,101 in the first quarter; in the 
month of November 1,335 mines of all natures and 2,078 
depth charges .were filled, as compared with 625 mines 
and 542 depth charges in July. These figures were the 
result of the large orders placed early in the year, and it 
was not until 1918 that the full fruits of the orders placed 
in 1917 became apparent. The figures for that year, how- 
ever, are not at my disposal. 

One great advantage which resulted from the new 
organization, viz., the creation of a Directorate of 
Materials and Priority, must be mentioned. This 
Directorate controlled the distribution of all steel for all 
services and produced a very beneficial effect on the issue 
of supplies of steel to shipbuilders. The growth of the 
Admiralty Organization for Production at different stages 
is shown in the appendices. The immense increase in 
staff which resulted from the institution of the office of 
Admiralty Controller is exhibited in the lists of staff in 
1918 as compared with the staff in the early part of 1917. 



CHAPTER XI 


NAVAL WORK 

The main effort of the Navy during the year 1917 was 
directed towards the defeat of the enemy’s submarines, 
since the Central Powers confined their naval effort almost 
entirely to this form of warfare, but many other problems 
occupied our attention at the Admiralty, and some of 
these may be mentioned. 

Considerable discussion look place in the early part 
of the year on the subject of the policy to be pursued in 
the Eastern theatre of war, and naval opinion on the 
possibility of effecting a landing in force at different points 
was invited and given. It need only be said here that 
the matter was brought forward more than once, and that 
the situation from the naval point of view was always 
clear. The feasible landing places so far as we were con- 
cerned were unsuited to the military strategy at that 
period; the time required to collect or build the great 
number of lighters, horse boats, etc., for the strong force 
required was not available, and it was a sheer impossibility 
to provide in a short period all the small craft needed for 
an operation of magnitude, whilst the provision of the 
necessary anti-submarine defences would have taxed our 
resources to the utmost and have prevented essential work 
of this nature in other theatres. 

The work of the Navy, therefore, off the coast of 
Palestine was confined to protecting the left flank of the 
advancing army and assisting its operations, and to 
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establishing, as the troops advanced, bases on the coast 
at which stores, etc., could be landed. This task was 
effectively carried out. 

The anchorages on this coast are all entirely open to 
the sea, and become untenable at very short notice, so 
that the work of the Navy was always carried out under 
considerable difficulty. Nor could the ships working on 
the flank be adequately guarded against submarine 
attack, and some losses were experienced, the most im- 
portant being the sinking of Monitor M15 and the 
destroyer Staunch by a submarine attack off Deir el Belah 
(nine miles south of Gaza) in November. 

The Navy continued its co-operation with the Army 
in the Salonika theatre of war, assisted by the Royal 
Naval Air Service, and bombardments were continually 
carried out on military objectives. Similarly in the 
Adriatic our monitors and machines of the R.N.A.S. 
assisted the military forces of the Allies ; particularly was 
this the case at the time of the Austrian advance to the 
Piave, where our monitors did much useful work 
in checking enemy attempts to cross that river. 

Off the Gallipoli Peninsula the Naval watch on the 
mouth of the Dardanelles was continued; extensive new 
minefields were laid during the year, and were effective 
in sinking the Breslau and severely damaging the Goeben 
when those vessels attempted a sortie on January 20, 1918. 
The R.N.A.S. during the year carried out many long 
distance reconnaissance and bombing operations over 
Constantinople and the vicinity. 

In the Bed Sea Naval operations were carried out in 
conjunction with friendly Arabs, and the Arabian coast 
cleared of Turkish forces. 

In the White Sea during the latter part of 1917 the 
whole of the Naval work fell upon British Naval forces 
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when the Russian ships, which had co-operated hitherto, 
had come under the influence of the political situation. 
Our force in these waters consisted largely of trawlers 
engaged in minesweeping and escort work. The latter 
duty imposed a very heavy strain on officers and men, 
involving as it did the safe conduct during the year of 
no fewer than one thousand ships carrying stores and 
munitions for the Russian military forces. 

In the Baltic the situation became very difficult owing 
first to the Russian revolution and, finally, to the Russian 
debacle. Our force in these waters consisted of seven 
submarines. It became evident at the beginning of 
October, 1917, that the Germans were intending to carry 
out some operations in the Baltic against Russia, and the 
question of affording assistance was at once considered by 
the Naval Staff. It was surmised that but little depend- 
ence could be placed on the Russian Baltic Fleet (events 
showed this surmise to be accurate), and in order to keep 
our control over the North Sea and ensure the safety of 
our communications with France it was obvious that for 
any action we might decide to take we should be obliged 
to divide the Grand Fleet, sending such portion of that 
Command into the Baltic as could successfully engage 
the High Sea Fleet if encountered, as well as to secure 
the return passage via the Great Belt, and retaining a 
sufficient force to deal with such German vessels as might 
attempt operations in the North Sea or Channel during 
our raid into the Baltic. 

There were many ways in which the Germans might 
seriously hamper, if not entirely prevent, the return of 
our fleet from the Baltic unless we secured the exits. 
The Great Belt could easily be closed by block-ships at 
its narrowest points, and extensive minefields could be 
laid. It was obvious, therefore, that to secure the exit 
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a strong force would ibe required, and that it would 
necessarily occupy a position where it would be open to 
serious attack. 

The initial operation of gaining access to the Baltic 
via the Great Belt, though not impossible, was difficult, 
involving as it did sweeping passages through very 
extensive minefields, and even when our ships were 
in the Baltic fairly constant sweeping would be 
necessary. 

Finally, the whole operation would be complicated by 
the question of fuel supply, especially to the destroyers 
and other small craft with a limited radius of action, 
since we could not depend upon Russian sotirces of supply. 
These were amongst the considerations which made it 
clear that the operation was not one that T could recom- 
mend. The Russian naval view is given in the following 
statement which appeared in the Russian Press in 
October : 

[The Naval General Staff categorically denies Lhe rumours 
circulated in Petrograd on the 8th and 9th instant, to the 
effect that the British or French Fleet had broken through to 
the Baltic Sea. 

At the same time it is pointed out that it would be a physical 
impossibility for the Allies’ Fleet to come in from the western 
entrance, because it would be necessary to pass through the 
Sound or through one of the two Belts. 

Entry to the Sound through Danish or Swedish waters 
could not also be affected owing to the fact that these waters in 
part are only ]8 feet deep, while large-sized vessels would 
require at least 80 feet of water. 

As regards the entry to the Belts, this would be an ex- 
tremely hazardous undertaking as parts of the routes arc under 
control of the Germans who have constructed their own 
defences consisting of mines and batteries. 

In these circumstances, according to the opinion of our 
naval experts, an entrance into the Baltic by the Allies’ 
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Fleets could only be undertaken after gaining possession of 
these waters and the adjacent coast ; and then only with the 
co-operation of land forces. 

The Germans had an easy task in the Baltic, as the 
Russian resistance was not of a serious nature ; our sub- 
marines attacked on every possible occasion, and scored 
some successes against German vessels. Towards the end 
of the year it became necessary to consider the action to 
be taken in regard to our submarines, as the German 
control of the Baltic became effective, and the demobili- 
zation of the Russian fleet became more and more 
pronounced. Many schemes for securing their escape 
from these waters .were discussed, but the chances of 
success were so small, and the submarines themselves 
possessed so little fighting value owing to their age, that 
eventually instructions were sent to the senior officer to 
destroy the submarines before they could fall into German 
hands. 



CHAPTER XIX 


TIIE FUTURE 

It is natural that the task of recounting the facts in the 
foregoing chapters should cause one’s thoughts to turn 
to the future. The Empire has passed through a period 
of great danger, during which its every intei’est was 
threatened, and it has come successfully out of the ordeal, 
but to those upon whom the responsibility lay of initiating 
and directing the nation’s policy the serious nature of the 
perils which faced us were frequently such as to justify the 
grave anxiety which sprang from full knowledge of events 
and their significance. 

An international organization is in process of being 
brought into existence which, if it does not entirely 
prevent a recurrence of the horrors of the four and a half 
years of war, will, it is hoped, at least minimize the chances 
of the repetition of such an experience as that through 
which the world has so recently passed. But the League 
of Nations is still only a skeleton to be clothed with 
authority and supported by the public opinion of the 
world if it is to be a success. It is in its infancy, and so 
far the most optimistic have not advanced beyond 
hopes in its efficiency ; and if the lessons of the past are 
correctly interpreted, as they were interpreted by our 
forefathers in their day, those upon whom responsibility 
lies in future years for the safety and prosperity of the 
Empire will see to it that, so far as lies in their power, 
.whatever else may be left undone, the security of the 
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sea communications of the Empire is ensured. Not one 
of us but must have realized during the war, if he did 
not realize it before, that the all-important thing upon 
which we must set our minds is the ability to use the 
sea communications of the far-flung Empire, which is 
only united by the seas so long as we can use them. But 
while governments may realize their duty in this matter, 
and set out with good intentions, it is, after all, upon the 
people who elect governments that the Anal responsibility 
lies, and therefore it is to them that it is so necessary to 
bring home in season and out of season the dangers that 
confront us if our sea communications are imperilled. 

The danger which confronted the British peoples was 
never so great in any previous period as it was during 
the year 1917 when the submarine menace was at its 
height, and it may be hoped that the lessons to be learned 
from the history of those months will never be forgotten. 
The British Empire differs from any other nalion or 
empire which has ever existed. Our sea communications 
are our very life-blood, and it is not greatly exaggerating 
the case to say that the safety of those communications 
is the one consideration of first-class importance. Upon 
a solid sense of their security depends not only our 
prosperity, but also the actual lives of a large proportion 
of the inhabitants. There is no other nation in the world 
which is situated as the people of these islands are situated ; 
therefore there is no other nation to whom sea power is 
in the least degree as essential as it is to us. Four out 
of five of our loaves and most of our raw materials for 
manufacture must come to us by sea, and it is only by 
the sea that we can hold any commercial intercourse with 
the Dominions, Dependencies and Crown Colonies, which 
together make up what wc call the Empire, with a 
population of 400,000,000 people, 



254 The Crisis of the Naval War 

What, then, are we to do in the future to ensure the 
safety of the communications between these islands and 
the rest of the Empire? As a matter of course we should 
he in a position to safeguard them against any possible 
form of attack from whatever quarter it may come. So 
far as can be seen there is no present likelihood of the 
transport of food or raw materials being effected in any- 
thing but vessels which move upon the surface of the sea. 
It is true that, as a result of the war, people’s thoughts 
turn in the direction of transport, both of human beings 
and of merchandise, by air or under the water, but there 
is no possible chance, for at least a generation to come, 
of either of these methods of transport being able to 
compete commercially with transport in vessels sailing 
on the sea. Therefore the problem of guarding our com- 
munications resolves itself into one of securing the safety 
of vessels which move upon the surface of the sea, what- 
ever may be the character of the attack. 

I do not desire to enter into any discussion here as 
to the method by which these vessels can be protected, 
except to say that it is necessary for us to be in a position 
of superiority in all the weapons by which their 
safety may be endangered. At the present time 
there are two principal forms of attack : (1) by vessels 
which move on the surface, and (2) by vessels which move 
under water. A third danger — namely, one from the air 
— is also becoming of increasing importance. The war 
has shown us how to ensure safety against the first two 
forms of attack, and our duty as members of a great 
maritime Empire is to take steps to maintain effective 
forces for the purpose. 

In order to carry out this duty it will be greatly to our 
advantage if the matter can be dealt with by all the con- 
stituent parts of the Empire. A recent tour of the 



The Future 255 

greater part of the British Empire has shown me that 
the importance of sea power is very fully realized by the 
great majority of our kith and kin overseas, and that 
there is a strong desire on their part to co-operate in what 
is, after all, the concern of the whole Empire. It seems 
to me of the greatest possible importance that Lhis matter 
of an Empire naval policy and an Empire naval organiza- 
tion should be settled at the earliest possible moment, 
and that it should be looked at from the broadest point 
of view. 

I do not think that we in this country can 
claim to have taken into sufficient account the very 
natural views and the very natural ambitions which 
animate the peoples overseas. We have, in point 
of fact, looked at the whole question too locally, whilst 
we have been suggesting to the Dominions that they are 
inclined to make this error, and unless we depart from 
that attitude there is a possibility that we shall not reap 
the full benefit of the resources of the Empire, which 
are very great and are increasing. In war it is not only 
the material which counts, but the spirit of a people, and 
we must enlist the support, spontaneous and effective, of 
every section of the King’s Dominions in the task of sea 
defence which lies before us, consulting fully and un- 
reservedly the representatives of our kith and kin, and 
giving them the benefit of whatever instructed advice we, 
.with ancient traditions and matured knowledge, may 
possess. 

In framing our future naval policy it is obvious that 
we must be guided by what is being done abroad. We 
are bound to keep an absolutely safe margin of naval 
strength, and that margin must exist in all arms and in 
all classes of vessels. At the moment, and no doubt for 
some time to come, difficulties in regard to finance will 
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exist, but it would seem to be nothing more than common 
sense to insist that the one service which is vital to our 
existence should' be absolutely the lasL to suffer for need 
of money. During a period of the greatest financial 
pressure it may be necessary to economize somewhat in 
the construction of new ships, and in the upkeep of certain 
of our naval bases which the result of the war and 
consequent considerations of future strategy may suggest 
to 'be not of immediate importance, although even here 
it may well be necessary to develop other naval bases to 
meet changed conditions; but we cannot afford to fall 
behind in organization, in the testing and development 
of new ideas, or in the strength of our personnel 
or in its training. A well trained personnel and a care- 
fully thought out organization cannot by any possibility 
be quickly extemporized. 

It is the height of economic folly to stint experimental 
research, for it is in times of stress that the value of past 
experimental work is shown. In the matter of organiza- 
tion we must be certain that adequate means are taken 
to ensure that the different arms Avhich must co-operate 
in war are trained to work together under peace con- 
ditions. A modern fleet consists of many units of 
different types — battleships, battle-cruisers, light cruisers, 
destroyers and submarines. Before I relinquished the 
command of the Grand Fleet, large sea-going submarines 
of high speed, vessels of the “ K ” class, had been built 
to accompany the surface vessels to sea. It is very 
essential that senior officers should have every opportunity 
of studying tactical schemes in which various classes of 
ships and kinds of weapons are employed. In consider- 
ing the future of the Navy it is impossible to ignore 
aircraft. There are many important problems which the 
Navy and the Air Service ought to work out together. A 
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fleet without aircraft will be a fleet without eyes, and 
aircraft will, moreover, be necessary, not only for recon- 
naissance work, but for gun-spotting, as well as, possibly, 
for submarine hunting. Air power is regarded by many 
officers of wide practical experience as an essential com- 
plement to sea power, whatever future the airship and 
aeroplane may have for independent action. A captain 
who is going to fight his ship successfully must have 
practised in time of peace with all the weapons he will 
employ in action, and he must have absolute control over 
all the elements constituting the fighting power of his 
ship. Tn a larger sense, the same may he said of an 
admiral in command of a fleet ; divided coni rol may mean 
disaster. The advent of aircraft has introduced new and, 
at present, only partially explored problems into naval 
warfare, and officers commanding naval forces will require 
frequent opportunities of studying them. They must, he 
worked out with naval vessels and aircraft acting in dose 
association. With the Air Service under separate control, 
financially as well as in an executive and administrative 
sense, is it certain that the Admiralty will he able to 
obtain machines and personnel in the necessary numbers 
to carry out all the experimental and training worlc that 
is essential for efficiency in action? Ts it also beyond 
doubt that unity of command at sea, which is essential 
to victory, will he preserved? Tn view of nil the possi- 
bilities which the future holds now that the airship and 
aeroplane have avrived, it is well that tlieve should be no 
doubt on suoli matters, for inefficiency might in conceiv- 
able circumstances spell defeat. 

Then there is the question of the personnel of the 
fleet. It would be most unwise to allow the strength of 
the trained personnel of the Navy to fall below the limit 
of reasonable safety, because it is upon that trained 
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personnel that llic success of the enormous expansions 
needed in war so largely depends. This was found during 
the late struggle, when the personnel was expanded from 
150,000 to upwards of 400 , 000 , throwing upon the pre-war 
nucleus a heavy responsibility in training, equipment and 
organizing. WiLhonl the backbone of a highly trained 
personnel of sufficient strength, developments in time of 
sudden emergency cannot possibly he effected. In Lhc 
late war we suffered in this respect, and we should not 
forget the lesson. 

Tn future wars, if any such should occur, trained 
personnel will be of even greater importance than it was 
in the Great War, because the advance of science 
increases constantly the importance of the highly trained 
individual, and if nothing else is certain it can surely be 
predicted that science will play an increasing part in war- 
fare in the future. Only those officers and men who 
served afloat in the years immediately preceding Ihe open- 
ing of hostilities know how great the struggle was Lo gain 
that high pitch of efficiency which the Navy had reached 
at the outbreak of war, and it was the devotion to duty 
of our magnificent pre-war personnel that went far to 
ensure our victory. It is essential that the Navy of the 
future should not be given a yet harder task than fell 
to the Navy of the past as a result of a policy of starving 
the personnel. 

There is, perhaps, just one other point upon which I 
might touch in conclusion. I would venture to suggest 
to my countrymen that there should be a full realization 
of the fact that the Naval Service as a whole is a highly 
specialized profession. It is one in which the senior 
officers have passed the whole of their lives, and during 
their best years their thoughts are turned constantly in 
one direction — namely, how they can best fit the Navy and 
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themselves for possible war. The country as a whole has 
probably but little idea of the great amount of technical 
knowledge that is demanded of the naval officer in Llicsc 
days. He must possess this knowledge in addition to the 
lessons derived from his study of war, and the naval officer 
is learning from the day that he enters the Service until 
the day that he leaves it. 

The Navy, then, is a profession which is at least as 
highly specialized as that of a surgeon , an engineer, or 
a lawyer. Consequently, it would seem a matter of 
common sense that those who have not adopted the Navy 
as a profession should pay as much respect to the pro- 
fessional judgment of the naval officer as they would to 
that of the surgeon or the engineer or the lawyer, each 
in his own sphere. Governments are, of course, bound 
to be responsible for the polity of the country, and policy 
governs defenee, but, both in peace and in war, I think 
it will be agreed that the work of governments in naval 
affairs should end at policy, and that the remainder should 
be left to the expert. That is the basis of real economy 
in association with efficiency, and victory in war goes to 
the nation which, under stress and strain, develops the 
highest efficiency in action. 
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Frequent references have been made in this volume to the organiza- 
tion and development of the stall at the Admiralty, on -whom the duty 
devolved of initiating and directing naval operations, both those con- 
cerned with the war on the surface and those connected with the 
mining and submarine campaigns conducted by the enemy. It has 
been thought that it will tend to render f he references to sLafl organiza- 
tion more intelligible if complete statements are appended of (a) the 
Staff as it existed towards the end of October, 1916, ( b ) after the re- 
organization which Look place in the early months of 1917, (c) as it 
existed towards the end of December, 1917, and (d) as it was towards 
the end of November, 1918. Similarly the SLaff of the Admiralty 
Departments engaged in the work of Design, Inspection and Production 
Is also shown. 

[L may be suggested also that these lists have a personal interest 
to the large number of officers of the Royal Navy and Royal Marine, 
as well as to Lhe civilians, who rendered conspicuous service to the 
country at the Admiralty during the last two years of the war. The 
lists may also prove useful in future years when Lhe staff organization 
of the Admiralty is discussed in the light of new conditions. 

The lisLs do not include members of the Board of Admiralty other 
than those on Lhe " Operations ” side, or many Admiralty Depart- 
ments not engaged in Staff work or in the " Maliriel ” Departments. 
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Ftisl Sea Lord Admiral Sir Hoary Jaokeon, K.OJ3. 


ADMIRALTY WAR STAFF. 

OhlrJ at the War Staff. Viet- Admiral loci.) Sir Henry If. Oliver. K.O.D.. ir.v.n. 

Assistant to the Oh lot ol the War Staff Captain Arthur do K. I,. May. 


Staff Clerk W. It. Hancock. Eat) (net.) 


ODEBATIONS DIVISION. 

Director of the Ova ill tout Division Sear Admiral Thomas Jackson, o.n., m.v.o. 

Aoslalant Directors of the Operations JHvtsim OaptamUenty W. Grant. 

Ueut.-Ool. Walter T. O. Jones, n.a.o.. n,n,i,.i. 


Captain A. Cl. Allgood (ret,). 

A. If. Deal. 

It. V. Olulton (ret.j. 

U (1. S. Boles (id.), 

W. M. Kerr. 

O. Seymour. 

II. J. L. W. K. WIIIcoj. 
Charles D. Honor (lamp.). 


Naval and Marine Staff. 

Commander Kaymond Ifitxmanrloe, b.b.o. 
irrcdprio a. S. Voile. 

CluirleB O. Dhr. HA.O. 

1 \ Bowden-Smitlidrrf,}. 

B. V. Brooko-Webb'lref.). 

B. V. S. O. Meesum (ret.). 

T. W. Stirling Utmirt/.l. 
Leonard lloblnson (nei.1. 

S coi. ft if a , '"} Blt2atol ' ht)n J ' F ' 1 ' r( ' r ‘ l;h - 

Wiiii. •Com. ‘ J. V. Gibbs. 


Otall Stait. 

Staff Clerk O. <T. Hickman, Boa. | 

S Second Division Clerks. 

1 Confidential Shorthand Writer. j 


II Assistant Olorks. 

2 Accountant Clerks. 
8 Extra Olorks. 


IimSLUGENOE DIVISION. 

Dlrutor oj the Inlellltrtmce Division. ..Captain WUllam It. Ilall. 0.11.. Add. 

Assistant Directors of the Xntelltaen ce Division,... Captain Bnymoiid A. Nugent (imp.). 

Captain Thomas E. Wardlc, d.s.o. 


Naval arid Marine Staff. 


Contain ... Herbert W. W. Hone. 


Commander Vivian It. Brandon. 

Brands G. G. GlJlton, 
Colpays 0. Walcott 
(ret.). 

Lewis D. Benicia 

(»et.l. 

Ernest P. Gregory. 
Gerald 0. Dickens. 

Commander i Henry E, o. Cavcn- 
1 ftmn .) J dish, 


Commander i Lord Hersohcll, 
D.N.V. It. I n.v.o. 

Hon. William 
Oozens-Hordy, k.u. 


Dteul.-Com. Walter. T. Bagot. 

James If. Houstoun. 
Arthur W. Wood IrcU. 

Lieut. RogerkV. doJHalpert 

(ret.) (temtv.). 

Ena. Com.. ..Poroy Whoator. 
Major Brr.uk V. TDmjilc, 

R.M.L.I. 

Walter Blnclelr, 
n.u.L.i. 

Captain ...Percy B. Hoycook. 
n.K.a. 

Cecil E. 6. Wrigbt, 
iui.l.i, 

Bernard F. Trenob. 
J. a Parmer, n.a.a.i. 


Captain \ Charles 11. Mullins. 
Jt.lA.LJ. I Cutbbert IS. lllnns. 
JAenl.-Com. 1 r. .... 
ll.N.F.B. I n ' 

ileuf.J5.lV.lt. Alnstolr V. Harlow. 
Lieut. lAitkur E. Watts, 
B.N.V.B. 111'. Homer. 

Lieut. 10. V. Berorold. 
B.N.VJl. /Henry Howard. 
Naval Instr. Guy V. Haymcnt, n.A. 
Fleet Pam. Charles J. It. Hotter. 

(LB. 

Ernest W. 0, Hiring. 
O, Bettou Boberts. 
Asst, Pairni, Lloyd Hirst. 

Jest. Pom. 1 WUllam H. 

B.N.VJl. i Osman. 

Midshipman George H. Oorbntt, 


Staff Clerks— 

Hugh Broadtail. Esq. 


Civil Staff. 
Cartographer— 

a Brlokondon, Esq. 

11 Becoud Divlsioa Olcrke, 
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1 Confidential Shorthand Writer. 

1 Assistant Olerk, 1 Extra Clerk. 

2 Boy clerks, 28 Women Clerks, 
0 Draughtsmen. 
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The following timttmen have been appointed or tail tor temporary amln during (he War 
Sir P, W. B.ikPr-Wllbmham, B(„ li„b., F. Cavendish-Bentinck, n. N. Dickson, m.a„ d.so., Esqs., 
2nd Lieut, tl. L. Hobson (London Hot.). T. W. It. Insklp. Rsq.. E.o„ 2nd Held. S. H. 0. Tjic-mn. 
Major E. J. Lugard (Indian Army, retd.), Oapt. P. Phipps. E. 0. O. Poole. J. liamlall and II. Biiam-ll, 
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Acting Director 0 / Trade Division.. .Oaptaln Jllohard Wobh, o.n., n.u. 
Acting Assistant Director of Troth Division. . . Captain Rome W. Longden. 


Captain Sidney B. Drury Lowe, a.ii.a. 

W. II. D. Mur season (ret.). 

B, H. Smith (ret.). 

T. II. Foster (ret). 

Philip Welter (ret). 

Commander Thomas Flshor. 

A, n. Tatleton. sr.v.o. (cmerg.). 

Sir Charles L. Cunt. Jit mo.vo., 
o.b., o.m.o., o.r, n. (ret). 

Maxwoll n. Anderson (act.) (tel.). 
Oscar V. do Satee (ret). 

John Kiddle. 

^~}H. W. Kenrlolc. u.d. (ret). 


Uoid.-Com. John O. Wyatt (ret). 

Walter P. Koo (ret.), 

John W. Pugh (ret). 

Lieut. -Cam, \ William Qlnman. 

B.W.PJ1. / W. E. Amold-Forater, 

L \Tmsr 0 .) } & Arnold-Forsto. 

lAcul.R.N.R. W. H. Stewart. 

Lieut. 1 F. n. McOormlch-Goodhart. 
B.W.P.B. I L. McCormlok-Gooilhart. 
Lieni.-Cot. ...Thomas n. HawJclnn. n.H.L.r. 
Fleet Favm , .. .H. W. Eldon Mnntety, o.u.o. 

Alfred It. Parker. 

Aset. Favm. Harold B. Tufilll. 

It.N.A. W. A. J. Boxford. 


Staff Clerk.. J. T. Cotton. Esq. (set). 
II Second Division Clerks (one lent). 

1 Accountant OlerJc (lent). 


0 Ml Staff. 

2 Clerical Assistants. 
18 Tomnorary Cloths. 
14 Women Clerks. 


The following have been appointed for temporary service durlna the War 1 


II. S. Moss Blundell, uu>„ Esq. 
(unpaid). 

Sir Fredorlolc Bolton (unpaid!. 
E. Bums-Pyo, Eea. (unpaid). 
Mrs. 0. U. Campbell (unpaid). 


A. H. Ohiuterls. Esq. 

II. 0. Oiimhcrbatoh, Esq.(uni)aid). 
O. D, nordlngo-Tyler, Esq. 

W. E. Hargreaves. Esq. (unpaid). 


Olivo Lawrence, Esq., 

Danisler-at-Law. 

Lieut. E. Maclay 

(The Camcronlans). 
The Earl of Sandwich (unpaid). 


SIGNAL SECTION. 

Head of Signal Section Captain Christopher It. Payne. 

Nanai Staff. 

Commander Basil E. Kolnold, I Amt. Pawn .— Edward W. IT. Travis. 

Everarrl J, Hardman-Joncs. Wt. Writer ...Harllngton Ratollftc. 

Staff Pavm. John E, A. Brown, I 2 Chid Wiltors ( 1 penad.). 

OivU Staff. 

4 Hired Extra Clerks. i 4fl Women Olorks. 


MATERIEL DEPARTMENTS. 

DEPARTMENT OF THE DIRECTOR OP NAVAL EQUIPMENT. 

Director of Sam Equipment.. Captain Clement Qreatorex, O.B.. H.v.O.. n.K. 

(Is also Naval Assistant to Third Sra Lord.) 

Assistant Directors of Naval Equipment. .Captain Henry L. Cochrane, itw. 

Captain Christopher P. Motctdfo, n.s.o. (for Salvage 
work) (ret). 

Salvage Officer in Home Waters.. .Captain H. Pomeroy. 

Eng. Captain.. .(Beta.) Henry R. Teod. Carpenter Lieutenant... Thorans L. Boper. 

1 Dookyard Clerk, 2nd grade, 1 Tompy. Clerk, a Womon Olorks, 1 Boy Clerk. 


Supaintendenle of Contrast-built Ships. 

l'or Conlraot Work (not including Destroyers! on the Clyde. 

Address— 3, Clyde View. Parllok, Glasgow. 

(V or Contract Work (not including Destroyers) en the Tyne, 
Captain Laurence E. Power, o.n., J Thames, Mersey, at Barrow-in-Furness, and at Bimdorland. 

si.v.o,, AtlC 1 Address— 4. Eslington Terraoo, Jcsmond, Newcastle-on- 

V. Tyne. 

Superintendent of Torpedo Boat Destroyers building by Contract. 

Captain Cyril Amor, n.p. Address — 47, Vlotoria Street, S.W. 


Commander Georgo IT. IT. Holden (re!.). Commander James h, DaUnuClret). 

Commander Vernon S. Raahlelgli. Commander Lewis O. E, Crobbo. 

Commander Bydnoy B. Boyd-UIoharrtson. Commander JI.N.B. James W. Graoey (ael.i. 

Commander Prank F. lloue, n.s.o. LtmL-Om. George M. Skinner. 


Captain Brian H. P. Barttolot, ir.v.o. { 
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DEPARTMENT OF OTTE DIRECTOR OF NAVAL CONSTRUCTION. 
Director of Naval Const) m f ion. 

13. IT. Tcunyum <1* 13y uoaurt, Esq., an. 


Superintendent of Omstruetirm Accounts and 
GonUaet Wotlc. 

W. If. Whiting. Esq., o.u. 


A ijtant J) ii & tot i of Naval Const ruction . 
W. .L limy, Esq. 

W. U. Card. JCfcq., a ii , ar.v o. 

II. Pledgo, Esq. {net). 

A. E. HichnrdH, Esq. 

JLipcrfofrnffr nt of Admiralty TSsrpn Imenl TPorZs. 71 . E. Fumdo, Esq., nu., v n s. 

Heritor Constructive OMc< r {te-intoed foi Unipy. soviet during the Wat). J. A. Yates, J'Vi. 


F. L. Attwood (or/.). 
H. 13. Hoy land («<(.), 
W. II. Uu loi {act,). 
T. Pally. 

A. W. Johns (att.). 


ci. n. nan. 

O. IHilkolcy Utet ). 

(!. I. ft. Campbell (art.). 
8. V. Uaodnll («»/.). 

O. K. Goodyear. 

A. U. Could {ret,) 

it< M{)V ). 

<1. Ifunnuforcl (ool). 

13. 13. Hanes (ae(.). 

A. J. Hobson. 

J. O. -Touebin {act.). 


OhliJ Const) w tors. 


A. Adnnifl. 

T. IT. U outlay, 
t'. AI. Carter. 

U. ft. Clmi Ik. 

O. n. Child. 

F. Iliekey. 

0, J. W. Hopkins. 


C. V Mimclav (o< 1 ). 

J. ii. Ntubolh, m.\ .o. 

13. A. J. Pcaroo («<•/,), 
i\ L. Pol Wok. 

J&Klld. 

cow, tut dor b. 

U. W. KoiiWbo {ail,). 

W. J. Martin. 

T. L. Miiblil.iu (art.), 

If. L. Mayer {act.). 

O. A. l*ay no 
•I. ftogers. 

W. O. Banders [ad.). 

O. Scott (or/.). 

A. \V. Wntyon tart.). 

L. Woollaul (act.). 

ISaqra, 

Temporary Constructor. 

T. B. Ajhbll, Esq, 
Temporary Assistant Constructors. 


■LBiistant Const) it clot 9. Jt'Uct Class. 

J. Inne i. 


a S. LiUioiap. 

J. MgQucph. 

B. Vavno. 

13. F. Spanner. 

A. 0, \V Sbiui tan. 
L. 0. Williamson. 

Tiaqia. 


Assistant Constructors, 2nd Class. 


F. T, Blackman. 
A. P. cola 
W. A. D. Forbes. 
It. W# L. Givwn. 


A. Alcoslor. B.HO. 

J. Aiikub. n.ae. 

U. W. Blon. « so. 

E. L. UhainpHt’SB, jj.ho. 

F. O. Cooks. 


G. Chiura. 

W. U. EitBtcoU. 
II. «. I lodge. 

U. Tiunnlnett. 


D. A. CoBkeiy, b.j3o. W. 11. Qoekaday. 

W. J. Craig. R. IC. McMillan. 

J. h, Davies. M. M. Parker. 

D. L. Evans, n.so. Cl. McL. Paterson, ij.a. 

It. Fairley. A. P. PaLtoraon. b.rc. 

T. Graham. u.sc. P. G. Routo. n.A. 

Tempo) ary Acting Assisting Const) utiora. 


IT. S. Pencell y. 
if. 0. U. Rogers. 

If. SntellJfr. 

Esqra 


J. II. Bowden, i?.bc. 
T. E. Bowden, ii.se. 
I'. W. Thorne. 

J. 0. M. Wilson, 

Eflqrs. 


W. «L Laughton. 
P. J. Parmitcr. 
O. Penney. 

A. F. PerMiw. 


A. Wiurcn. 

B. It. Wotls. 

Cl, II. Whlteway, 

Sbqxb. 


II. Phllpot. 

F. Bkcons, 

A. Taylor. 

S. F. Thorn. 

Impeding Officer of Smith*’ IKort\..E. T. Piurson. Esq. 

Surveyor... C. id. Rawbono, Esq. [Lent ftom llnaut of Made). 

Curator of Drawings... W. J. Moore, Esq. 

Examiner of Construction Accounts .., annuo II. Taylor. Esq. 

Confidential Clerks to l),N.O....J. Lnftman and B. W. 31. rip] a it {ad.). Esqis. 

Technical Clerk...: W. II. Mftlpas, E«a. 

Clerical Assistant to H.C,W,...Ti. J. Wilght, I3nq. (ae/.). 

32 FIwL Class and 91 Second Olaea Drnuchfcemen, 3 Second nnd 0 Third Uiadc Dockyard ClcrkH, l 
Hired Writer. 13 Hired Extia Olorks, 21 Women Clerks, G Boy Clerks, l Interpietcr {tsmpv.) 4 Model leifl. 
The following gentleman has been re-entered for temporary service — 

W. O. Thomas, Bsq. {Inspecttuv Officer retd.) 

Superintending Electrical Engineer.... 0. H. Wordlnahani, Ef.q., m.i.o.e.. mj.mji.. m.i.b.d. 
/itecirirrtJ Engineers, Higher Giadc,.,, A. D. Co he table, ir.i.n.ii., William RlcOltllanU, a.m.i.e.h. and E. T. 
Williams, hi.i.e.xi. (at'U, Esqxs. 

Electrical Enoineera....U. Melville Acker y, mj.e.h.. J. S. BedUoo (art.), 1', P. Fletcher, a,k t.c.p., 
A.af.tn.c. {act). F. 0. Forster. Ar.r.n.n., A. G. Newington. M.l.u.n,, and W.P. Scott, a.m.i n n. (act,), Ifcqis, 
First Assistant Eloclncal Engineers,.., W. IL Chatten (act.), II. IL It. Greeu, x.u.t u,n„ and J. BhaW 

(art.), Eaare. 

Temp v. Asst. Electrical Engineers... Jf. Morton, a.m.i.d.u., and II. W* Willis, A.st,i,n.D., Esqis. 

Examiner of Electrical Accounts... .E. 33. Bogers, Esq, tact.) 

2 Second Assistant Electrical Engineers (a ct.) t 8 First Class, ? Second Class, and G TcmDorary ErauglitB- 
men, 0 Temrr. Clerks, 5 Women Clerks and 2 Boy Clerks. 


[DEPARTMENT OF THE ENGINEER IN CHIEF. 

Enoineer-tn- Chief of the Fleet... Eno. Vice-Admiral Sir Henry J. Oram, k.o.d., p.e.s. 
Deputy Engincer-in- Chief. . . Eng, Rear- Admit al G. G. Goodwin, o.d. 

Ena* Rear-Admiral William J. Azistoy. 

Eng. Rear-Admiral Edouard Gaudln. 

Ena. Captain Francis H. Lister {Lent Priority Section). 
Eng. Captain Charles W. J. Boarblook {temp.), 

Ena. Captain Edward A, Short (ret.) (temp,)* 


Afisfetonl Engineers in Chief 
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Enaineer Inspectors. 

Ena, Captain... John U, Jenklu. 

Bn a. Captain... Arthni S. Crisp, 

Ena. Commander John MoLaurin. 

Ena. Commandir Davlil J. CarruUiern. 

Ena. Commander Charles G. Ware, 

Ena. Commander Arthur hi, Xlync, 

Ena. Commander Francis A. Gordon (tempt/.). 

Ena. Commander Lionel M. Hobbs (lent from JI.N. 


Engineer Inspectors — continued. 
Ena. Commander William t [. Ham. 

Eno. Commander John Hamilton. 

Enn. Commandir Joseph J. Klrwin. 

Evti. Commmutrr Emml NibbB loci.). 
Eno. Commander James J. Sargent lari.). 


Emilnar Dleuh mini- Commaiulm. 


Leonard W. Curgonven. 
William S. Mann. 
Uaiold A. Drown. 
Lmcat A. Axebard. 
Bertram W. Knott. 


Walter W. Look. 
Frederick J. Pctlrlck. 
Stanley 0. Church. 
George Creecu (temp.). 
Jesse U. Uaulaon. 


Coll., Ol nnwich). 


Enaineer Lieutenant. 


Ena. Commander Thomas G. Proctor. 
Civilian Enttlctcer-OvcrBetrs. .... 
Kalis. 


I Frederick It. G. Tumor. 

■W. G. Gibbons. 0. Croy, \V. Letty. W. 0. Mathews and M. Orel, 


Examiners 0 / Engineering Accounts... Edwin Ocdye, and W. J. Stallion. Knars, (act.). 36 DranglitB- 
raen. 10 Tempy. Draughtsmen, 1 Dockyard Clerk (Third Grade). 8 Hired Writers. 
J Extra Clerks, 8 Tempy. Clerks, 11 Women Clerks and 2 Boy ulerks. 


DEPARTMENT OF THE DIRECTOR OP DOCKYARDS. 


D hector of Dockyards and Doeki 
Superintendent of he, ‘hoard Dranch — 

H. J. Webb. Ena. 

Marmot r, Conetrurttve Department — 

V. il. 0111a. lisa, (tempo,) (For epectal 
BQlvlGO.) 

Chief Constructors — 

(1. M, Apsey (tempo.). 

E. ({. Bate, Esq. 1 add'l .). 

O. II. Croxford, lisa, (act.) (tempo.). 
Constructors — 

If. Bryant. Esq. 

W. X. Davis, Esq. (tempo.). 

(1. F. I.i id ford (act.). 

H. B. Wood (act.). 

Chief Enaineer. ..T. E. Elvy, El 


rd Work. ..Sir James B. Marshall, ic.o.n. 

Ear Special Sendee- — 

Ena. Rear-Admiral Robert Mayston. o,n. 
(ret.) (tempo). 

Ena. Rear-Admiral Charlca Rnrtil (ret.). 

Enaineer Assistant to Director of Dockyards — 

Ena. Captain John W. Ham. 

Enaineer Assistants— 

Ena. Commander Samuel P. Ferguson. 

E. R. Lanemald, Esq. 

1 . (tent from Dmllmillnc Dockyard). 


Examiners of Dockyard Work— 

T, H. Harries, E. A. Lakoy, J, D. Olbhy (act.), J. Ellis. W. L. Coles, F. Sanders. 
O. Henwood (act.), F. J. Fletcher (act.), and J. A. Fagc (act.), Esqis. 


First Assistant Electrical Enaineer.. .E. L. Brain. Esq. (oft). 


Vlei IcalAsslstunts 


I O. W. l.overMgo. Esq. 

I G. G. Stanbury, Esq. (act.). 


Vlsltlna Inspectors of Tinibcr.. ,w. H. Hooper and Allied Jamea. Esqrn. 

1 Dookyaid Glerk (Flist Grade), 2 Dookyaid CleiliB (Second Grade), 7 Dockyard 
Clerics (Third Grade), and 0 Dlrod Wrlteis. 


DOCKYARD EXPENSE ACCOUNTS DEPARTMENT. 

(08, Victoria Street, ft. IV.) 

Inspectors of Dockyard Expense Accounts... W. G. Roll, Esq., i.s.o. 

Assistant to ditto... J. Jtyun, iisq. 

Expense Accounts Officer... V, W. W. Burrell, Esq, 

Deputy Expense Accounts Officer. ..a. T. Jones, Esq. 

Assistant Expense Accounts Officer. ,.'C. Platt. Esq. (for Stocktaking Duties). 

T. Jennings, Eno. (for Stocktaking Duties), and 

J. A. Jeltory, Esq, (act.) 

F. Hall, Esq. (tent). 

Examiner of Accounts. ..IS, Haggis. Esq. 

Assistant Examiner of Accounts,,.,!, hi. Donnell, Esq. 

2 Dockyard clerks (Second Grade), 0 Dockyard Clerks (Third Grade), 8 Hired Writers 
1 Assistant Olork, 8 Tompy. Clerks and 8 Women Olorks, 


DEPARTMENT OF THE D1RE0I0R OF NAVAL ORDNANCE. 
Director of Naval Ordnance and Tot pedoes... Rear-Admiral Morgan Singer, o.D. 
Assistant-Director of Torpedoes... Captain Philip W. Dumas, c.y.o., o.n. 
Assistant-Director of Naval Ordnance.. .Captain Herbert R. Norbuiy. 
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Assitlnnfa to Ulmtor of 
Commander Cliatlcs A. Scott. 

Commander Frcdeilo JO. K. tl. Sclirelher, 
Commander Edward (>. Cochrane. 

Commander James 8. O. Bnlmond. 

Commander [ret.) Malcolm K. Grant. 

Oommandrr lshiun W. (Ubsmi, m.v.o. 
Commander Bernard W. M. Bahlmlrn. 
lAcut.-Com, KennetU 11. AT. Churchill, 

Aethto Com. Archibald Gilbert (tan TV.), 


Naval Or elnanee anil Torpedoes. 

Actiiw Commander Geinrd B. Riley (tel.) Uem w. 
Acllno Commander cm II on ('. Sliommn ( ret 
(tempi/.). 

Commr. 11.N.V.E. John O. Qoudcison (art.). 
J.teut. Walter It. Gilbert. 

Lieut. Willie i). Klhoy, n N.v.n. llempv.). 

Lieut. Herbert 0. Mock, n. N.v.n. (temvv.). 

Suit. -Lieut. W. II. J. Klrldgc, n.N.r-n. (hum/.). 


lAeu/uiatil... Patrick P. Coloinan. 

Chief Gunners... Frederick .1. Payno. Malcolm A. McKenzie. 
Guntur. ..(T) Leonard 1 top ton. W. Tharogood. Walter F. Williamson. 


Engineer Inspectors. 


Mm/. llear-Athniral Ernest F. 15111s, o n. (ret.). 
B iw Captain Thomas Thorne (tempi/.). 

HiW. Common/!/ r iimiry Wall. 

Jim. Commander .Edward O. UCITord. 


Eno. Commander William ITart. 

lino. Commander Alfred B. Kcmrt. 

lino, Lieut. Commmdtr Frederick I,. Rolcitson. 


Chief Inspector of Banal Ordnance. . , Commander (act.) John A. Duncan, o.n. 

AsaitMs to Chief Inspector of Baca! Ordnance., .Commander Rigby St. A. P. Weston (ret.). 

Commander Henry a. B. Boron (rrt.). 
Commander lact.) Leslie J. L. Hammond (ref.). 
Captain Freoman C. N. Bishop, ii.m.a. 

The follow (no gra (lemon has been lent for special sendee during the War...!. Storoy, Esq. 

Navel officers employed an Inspection and Experimental Ordnance Duties. 

Under Chief Inspector of Naval Ordnance 
Inspector of Steel.. .Commander Harold a. JaokBoa (ret.). 


Assistant Inspectors of Steel. 


Admiral (ret.) Sir Edmund B. roe, a.tvy.o,. K.C.B. 
jlfajor-/Jfncral B. Waco. o.n. (temvv.). 

Captain H. E. Evans. n.N. (ret.). 

(laufaln William II. M. Daulell, n.N. (ret.). 

Captain Olnndo W. M. Plondorlcnlh, n.N, (ret.). 
Commander Henry Thompson (ret.). 

Commander Charles 1C. MoCalluui <; it,). 

Commander John M. Bray (ret.). 

Commander '£. H. Gooch (Erne nip.). 

Commander A. lr. Xrcmnyno (ret.). 

Commander Meghmld O. Brenlm ( llmen/v .) llempv. 
Commander W. E. Uaboino, o.n., n.M.n. (ret.). 
IAnd.-Com. Arthur W. Tomlinson. 

Lieut.-Oom. Frank B. Willis. 
lAcut.-Com. IIbbU •). Orr (re(.). 

XA eut.-Com. Llewellyn It. II. Uowollyn (ret.). 
TAmt.-C/m. John O. M, Mcllardy (rif.l. 
lAeut.-Com. Albert D. Grant (rrt.). 

IAcul.-Oom. Itohert F. 'Vonscy (ref.). 

LlouL-Oom. Allator W. McDonald (ret.). 


Lieut. -Com. Ball* B. Boilllly (ret.). 
lAeut.-Com. William H. Oallwell (ie(.). 
lAcut.-Com. Ilonry I„ Chenlon (Emerov.) (art.). 
lamt.-Com. Frederick J. Davis, it.®.. it.N.n. (ret.). 
Lleut.-Com. W. E. Compton (ict.). 
lAcut.-Com. W. D. U. Ou (rrt.). 

Lleut.-Com. n. J. O. laiwronce (ret.). 

IAtUi.-Com. J. II. C. Ogllvy (ret.). 

Lieut. Hcmy S. II. Ellin (ret.). 

Lieut. BoDert J. Sweet IrstJ. 

Lieut. ll.N.lt. Beauchamp n. Venner (ret.). 

Colonel J. K. J. Jocelyn. li.A. (rrt.) (temtiv.l. 

Llenl,- Colonel T. English, n.B. (lit.) llempv.). 
IAeul-Oot. Q. Mocklnlay, n.A. Ir«(.) (tempt/.), 
Lieul.-Col. B. L. Holnco (ret.) (temvv.). 

Major Charles A. Bishop. r.ha. 

Captain (1. B. Macpherson Grant (temvv.). 

Captain Alfred I). B. Godfrey, lur.A. 

Eng. Cavt. n, W. Metcalfe (ret,). 


37ie folloivinti genlhm/n have also been appointed for temporary service dtirino the War ; 
H. B. llftlls, 0. J. mil. A. E. Lee, L. T. Jarvis, J. W. OapaUck. 0. B. Mess. 

W. 11. 0. Hockln, E. Cnruy-Biouton, T. W. Bboppard, Esqrs. 


Lent from Home Office. 

It. Topham, H. B. Bennett A. 0. Lowe. G. 0. Stunner, E. L. Meoklln. 0. F. Hunter, W. H. Mend, 
W. Tumor, F. Bowen, A. A. Hepburn, O. H. Taylor, 0. E. Pltimbc, F. W. Coeksliott. A. Folhei. 
Ingham, L. D. Hooper, H. T. Ringdove, and W. a Evsns, Esqrs. 

Under B'ar OjJtco. 

TAeuLCom. John A. D. Hnr. I Captain Nathaniel F. Txotman, r.u.a. 

Lieul-Can. Archibald 0, Goolflen (re/.). | 


She foUcmino gentlemen have been appointed for temporary sendee during the War : 
J. L. Gapes, n. Jackson, A, McPherson, and F. B. Ccursey, Esars. 


Superintending Oink. ..Thomas G, Anderson, Esq. 

Deputy Superintending Clerk. ..W. P. Daniels, Esq. (act,). 

Assistant SupcriMendino Clerics.. .F, Morrison, B. W. Smith (act.) and G. Stevens (art,), Boars, 
Second Division Clerk, Dockyard dorks (including Acting) First Grade 1, Second Grade 0, Thbfl Crode 
8 , Temporary Clerks and Boys 43, Draughtsmen 7, 
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SuperinloMml of Ordnance Sion n ..Captain Barrington II, Ohcvalllor. is.n. tiduni). 

.lioiitant Superintendent of Ordnance Storm... XL Fathers. 

Frertartok Ward (act.). 

Q. E. Woodward (add. Esqra. 

Superintending Clerk.. McF.vrlauo, Esq. (add, 

Naval Ordnance Store Officer... W. A. Mortimer (add, Esq. 

Deputy Ordnance Store Officers... ..'ll. \V. Mlduior (detached for Special Dull/), W. U. Itowo (act.). N. Thoimn, 
and W. Vaughan, Esqrs. 

Assistant Ordnance Store OtHcers .J. A, W, Bullard (sri.l, 0, 0, Cnsons lad. I. W. 15. Eyleo la el.), 

0. n. Murray (arid, and A. X, Itood (add. lSsqts. 

Examiner of Naval Ordnance Work... XV. D. Evans, Esa. (ad.). 


1 Ordnanoo Depot Olrrk, First Grade, 

4 Ordnanco Tlopftt Glories, First Grade (no id. 

18 Ordnance Dopdt OlorkB, Second Grade (arid. 
# Ordnanco DopAt Clerks, Third Grade. 

7 Ordnance Depdt Clerks. Third Grade lacl). 

1 ITlrod Writer. 

18 Temporary Hired Extra Olorks, 

14 Temporary Women Olerkn. 

0 Boy Clerks and Boy Writers. 


Acting Assistant Ordnance Store OJJtcer... Sheffield ..Cl. Swift, Enq. 
Ohief Analyst,.. Sheffield ..John 0. W. Iiumfroy, Esq. 


Korn. — 0 (Haora of tho Naval Ordnanco Department sorvlng at Woolivlcli and at tlio Poitu are not 
glvou. 


AIR DEPARTMENT. 

Director of Air Services Bear-Admiral Olwules Ti. Vaughan-lloo. 

Olvll Assistant W. G, Perrin, Esq. 

Private Secretary Paymaster (acid a. If. Thomson. 


Superintendent of Aircraft Construction 

Naval Assistant 

Asst. Supta. of Aircraft Construction ... 


Asst. Supl. of Engines 

Personnel Captain 

Inspecting Captain of Air Training 

Captain 

Military Liaison Officer 


Captain Murray F. Suotor, an. 

I Commodore 1 si Class.) 
Captain A. V. Vyvynn, D.s.o. 

Captain D. T. Norris. 

Captain A. .T. Davies. 

IHnp Commander It. II. Olnrlc-Ualld 
Wing Commander (E) W. Briggs (odd. 
Captain E. Edwards. i>.ao. 

Wing Commander U. D. Briggs. ' 

Lord Dunboyno. 

Lieut. J. E. riko. R.y.o. 


Commander 


A. D. Worrington-Morrls, 


J. L. Forbes. 1 

R. 0. S. Hunt. 1 

Wing Commanders. 

0. R. J, Randall. 

,T. W. Seddon. 

j E. Ii. Woodcock. 

P. F. M. Followrs. | 

0. Q. K. Edmonds, n.s.o. | 

Squadron Commanders. 

J. D. Maokworth. 

| SI. A. Williamson. 

J. W. K. Allsop. 1 

J. Bird (add. ! 

Flight Commanders. 

E. A. Mlohcll. 
it. a m. Pink. 

| S. V. Slppo, D.8.0. 


Ueutonant-Commander .T. I. ilarrinon. 

Engineer-Commander Francis Rankcn (add. 

Ena,- Lieut.- Commander A. Lcamcn-Berry. 

Engineer-Lieutenant R. Stnnsmoro. 

W. A. C. Snndford-Thompson. 


F. A. Brook. 

W. A. Burns. 

G. W. Oranflold. 

A. 0. Frcnoh-Bra water. 


Plight Lieutenants. 

L. IT. Eardstaff. 

L. 3. Klllmayor, 

W. 0. Mlohlc. 

E. 3. 0. Roberts. 


Flight Bub-IAcut. 


E. V. Sassoon. 

M. E, A. Wright 1 


Warrant Offtarrs (lsl grade). 
F. W. Sc iff. 


D. W.'Oray, 

F. V. Rooyes. 
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Warrant Officers (2 ndonuh'). 

I* 0. -Abbott, W. N. Fonuby. (7. Y. JVrif.i-lu-11. 

.1. V- Collins. .1, II. ILnbbH. -F. Ormuby. 

It. CJ. Ocrnpoi'. O. bavzell-AppS. W. G. J. Wnnllu. 

W. T, UutllM. J. 8. MntLliUy. 


Lieut. -Co nunandirs, 11. A f . V.lt 

\V. A. Brlnbow. | U. [(dimes. j F. (J. II. Bluolalr, 

Um\ lirnlj no. , ) O. F. dcnklu. 1 


0. tt. Abbott. 

M. U. 1*. Alien. 

O. It. Andrews. 

I*. T. Armhtnuin. 
J, Arthur. 

T. M. Harlow. 

1’. B. IJurrimrUm. 
W« O. llenLU'y. 

It. li. Jicrlclcy. 

A. I,. Blluh. 

T. 8. H. I Hunt. 

J, X*. liourko. 

,T. B. Buohnmu. 

F. A. DmnpUH. 

Cl. Calrrt. 

J. V). Curmiclmol. 
h. U. Carter. 

0. II. Childs. 

15. II. Cookehott. 
J. CJniliy. 

J. CJ. T. Crawford. 
.T. O. Carrie. 

J. X. Ourwen. 

CJ. It. IVArey. 

II. C. Hear. 

II. Dodd. 
iT. O. Gothic. 

J. \V. liokford. 

.1. l\ 15 laden. 

A. 'I 1 . JCvuuS. 

A. W. Farrcr. 


A. 0. Baker. 

•1. f>. M. Bovan. 
K. O. Blake. 

15. Butt. 

C. A. Crow. 

J. W. 0. Dobbyn. 


Lieutenants, R.N. Y.ft, 

W. R. Flint. 

S. Flower. 

J. M. Kmaer, 

A. 8. Criidle. 
tt. D. N. UI II more. 

It. S. fjorldard, 

H. Cordon. 

W. 0. Grout.. 

J. K A. (Ircatori'x. 

II. T. fliunttfcoii. 

.1. V. Lledloy. 

II. A. (IctUciinKton. 

ft. tt. urn. 

13. Llogtf. 

T, 0. B. Hooke. 

W. II. Uordcn. 

15. C. Horsley. 

1). O. M. Hume. 

A. J. Hurst. 

A. G. lonidca. 

C. Kent. 

A. builddlfl. 

W. A. buwrcnec. 

II. H. beach. 

<1. Fi. l«y«o, 
a. McAlpino. 

\V. 1.. Muinb. 

T. A. Monde Lon; 

H. R. Milliard. 

W. LI. Millville. 


Hub‘Llcnt< nan ts, 11. N. V.Ii. 
11. Byes. 

,1. 1>. Greenwood j 
A. It. Griggs. 

J. H. Hfttfon. 

10. H. Haworth. 

O. UazoHon. 

Sad TAentenanl...A. Berry. 
Oh. Qwmer*.. A, Bayuton. 


C. .1. Murfltt. 

(I. C. Nellson. 

T. F. Norbury, 

'I'. 1). Oliver. 

T. A. Parker. 

It. M. N. I’erkii 

V. 10. Pollard. 

W. .J. Poly bank. 

0. U. Powell. 

J/. a. M. Pike. 

G. M. T. iteea. 

A. .Uobortaon. 

V. 30. UoglM'H. 

Ifi. H. Maunders. 

J. 0. Ravage. 

1C. Hecre tun. 

It. G. Shlro. 

N. Sladdon. 

A. F. n, Bmallplucc. 

H. T. Smyth. 

M. 15. Hpouoer. 

O. A. W. Taylor. 

A. K.. Toulmln-SJmltb. 
S. AT. Udftle. 

J. 11. Vomon. 

11. N. WarburUm. 

A. n. Will to. 

W. S. Whltelaw. 

F. C. Williams. 

U. 15. Wlmpccla. 


M. J. II. Alolynoux. 
A. P. It cod. 

35. Thomson. 

T. M, Wilson. 

N. II. Wood, 
a II. Wrlshfc. 


Civil Staff. 

Deputy Superintendvno Clerk... Ifi. W. Griffin. Eua. 2 Asst. Inspectors of Aircraft Armamont. 

Chief Ejcumlnor....r. E. Jones. Esq. (act.). 81 Temporary Clerks. 

{Lent from Inland Severn*,) Improvers, 

Examiner.,. G. R. Pledger, Esa. (act.). tt Temporary Women Clerks, Higher Grado. 

{Lent from Inland Ssemucd Temporary Women Clerks. 

Inspector of Aircraft Armament..!!. T). Dow, Eaa. 7 Boy Clerks. 

2 Minor Staff Clerks (act.). Civilian Technical Assistant ... Harris Booth, Esa. 

4 Second Division Clerks (2 serving vrith Army). Asst. Technical Adviser... H. Bolafi. J5sq. (tmvv.). 

3 Assistant Clerks (1 serving with Army). A. J. S. J?ippard, lisq. 

% Extra dork, iBt class, F. E. Cowl in, Eaa. 

1 Tempy, Accountaut Clerk, 1st Close. 0 Draughtsmen. 

Norn , — ’The Officers of the Royal Naval Air Service arc not shown. 



(/,) ADMIRALTY, APRIL, 1917. 

First Sea Loul Admiral Sir John Jcllicoo, o.o.d.. & c. 


ADMIRALTY WAR STAFF. 

Chief of the War Staff. Vice-Admiral tael.) Sir H cnry F. Oliver, M.v.o. 

Assistant to the Chief of the H’or Staff. ..Captain Arthur do K. I,. .May. 


Staff Clerk \V. II Hanoorlt. Esq. loci.), 


OPERATIONS DIVISION. 

Directors of the Operations Division Dear Admiral Thomas .Incheon. o.n.. w.v.o. 

Captain Clooigo t‘. W. Hope, I'.u., AM'. 
Assistant Dheclurs of the Operations Division.. .Captain nenry W. Grant. 

TArut.-Col. Walter T. C. Jones, b.r.o., ii.>i.i..i. 


Captain. 


■A. O. Allgood (let.) 
A. 6'. Beni. 

R. P. Clutlon (ret.). 
0. 0. S. Moles (■<•(.). 
W. M. Kerr. 

C. Soymour. 


Naval and Mai inr StaJt. 

Commander Pmloilo O. H. I'cllo. 

Charles 0. Dix, n.s.o. 

V. Jlowdm-Bralth (ret.). 

H. v. H. o. Mission (r/O. 
T. \v. WttrlliiK (c/nrro.i. 
lionnnrtl Robinson (ad.). 
Hugh A, Wllllnnimm (act.). 


n. j. h. iv. k. win™*. 

Charles D. Uoper (temp.). 
Herbert Mad. Edwurds (temp.). 


^(Joi ft H yc' J Ii ' ,te,t0,lIlCn J ' J ’ - ' Il'MBOll. 
fAeiit.-nom. j. P. Glblw. 


Civil Staff. 

Staff Clerk.. .Q, J. Rlokman, Esq. | 

2 Second Division Gierke. : 

I Confidential Shorthand Writer. i 


II Assistant Clerks. 

2 Aceouulant Clorhs. 
il Extra Clerks. 


INTELLIGENCE DIVISION. 

Diteetor of the Inlclltuenco Division. ..Captain William It. Hall. o.b., AdC. 

Assistant Directors of the IntcUioencr Division. ..Captain Raymond A. Nugent itcnni.). 

Captain Thomas E. Wnrdle, d.b.o. 


Captain Horhort W. W. IIopo. 

Argentine IT. Allne- 
ton. 

Rupert 8. Gwatkln- 
Wllllams Wet.). 

Commander Vivian R. Brandon. 

Planets G. O. Chilton. 
Oolpoys 0. Walcott 

(ret.). 

Ernest F, Gregory. 
Gerald 0. Dickens. 
Morris E. Cochrane, 
o.s.o. (ret.). 

John Casement, 
aoolfroy B. Bpicor- 
Slmson, d.b.o, 
Reginald A. Norton 
(temp,). 

Commander | Henry E. C. Coven- 
Ulmer o.) J dish. 

Commander 1 Lord norsoholl, 
R.N.V.R. 1 k.o.v.o, 

Uon. William 
Cozens-rtardy, k.o, 
0. P, Serocold. 

Lord AWngor. 


Naval and Marino Staff, 
Lieut. -Com. Waller T. Ballot. 

Arthur W. Wood 
(ref.). 


Ena. Cow.. ..Percy Wheatcr. 

Maid; Bt. \ Prank V. Temple, 
LI, -Col. I K.M.Ii.l. 

Major Walter Sinolalr. 

B.1IX.I. 

Percy R. Hcyeoek. 

H.M.A. 


b’Fmk I ) Atlhur msi,W. 


Captain ...Coell E. 8. Wright. 

Bernard F. Tronoh. 
B.U.UI. 

J, a Parmer, 
UM.L.L 


I SmSj. } Charles B. Mullins. 

Lieut.-Gom. I „ 

R.N.V.lt. I H. Paget. 

Limit. R.N.K. AlastalrP. II ado nr. 

Limit. I Arthur 10. Watts. 
Jl.N.V.B. J P. Homer. 

Hyde Konnord. 

R.NJ'.R. } n° nry Hk Howard. 
Naval Inslr. Qny V. Raymont. DA. 

Fleet Pa vm. Charles J. H. Rotter, 
o.n. 

Ernest W. O. Xhrlng. 
0. Bott an Roberts. 

Asst. Pawn.. Lloyd Hirst. 

Asst. Pam. \ WlUlsin H. 
R.N.VJI, I Osman. 

Midshipman George H. Ctahutt. 
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Staff Clerks... 

trunk Hrnmlhciil, Ena. 

W. <1. Johna, Eua. («<■(.). 
A. Backhouse, liun. tact,). 


Civil Staff. 
Cartographer... 

0. Brlokenden, Esq. 

<1 Second lJIvi- ion Clothe. 

1 Oaiiftrlunblnl Hkoilhariil Writer, 


t Affslutanl, Work, 2 Extra OlrriiH. 
a Boy dorks. M7 Women dorks. 

(1 DrnuRhtsmcii. 


The follimlny (lentlrmru hour 1)0. n appointed or lent for temporary merer funny the irer.’ 

Sir Ik W. Baker- Wllhrs ham, fit., f. Puvrnid Inti'Ilont] m'k . A. ( Acll, IJ. N. illekbon. M.A., u.flf.. 

( !. 1 1 . Pitamauflcc, Kniim, 2nd Lieut, it. I.. Hnlieon {Loud on Strut.), T. W. II. Inshtp. Kmi., n.u.. 
2 nil Lieut, t). S. (t. ficcuoii, XI. Lovcson, Kn.. Motor E. .1. Luganl (Indian Amu. Ail, T. O. If. 
I'nlinor, Dr. 0. Copland Pciry. J. Ttainloll. XL Bussell, and If. N. Schiller, lisqia, 


TliADT! niVLSTON, 


Aet'mo Director of Trade Division.. .Captain lllnlurd Wclih. ».», 
Acting Assistant Liter for of Trade Division.. .Captain lionet! W. LonKdcn. 

IlajiBrin \V. II, 11. MfttRCHflou if cl.). 

II. 11. Smith (ret.). 

T. II. Foster (ret.). 

I'liHIn waiter (ret.). 
llcKinalil 1.. (Ak’hinn (ret.). 


(himmarnkr Tkoinns Klalior. 

A. II. Tarlcton. »r.v o. lernero.). 

Sir OluU'liN I, Cun'. w„ K.O.V.O., ( I.B., 
cuf.a., cm. h. Irel.). 

Maxwell IT. Anttewon (art.) (r et.). 
OsenrW tin Siitue (ret.). 

Jolm Killdlu. 

Walter V. Boo (ret.), tael.). 

1 rugli’B. MuUommx. 

Edward II, 'Compton (ret.). 

Andrew L. Btranee. 


Column rider 1 
ll.tf.lt. f 
Lkud.-C'fim, 


H. W. lConrioh. u.n. (rat.). 
John O. Wyatt (rel.l. 

John VV- Pugh (ret.). 
I'ronols 3. Alexander (ret.). 


i in,. i an,,, I WI’ Ham fllnraan. 

“jthfvk I E. Arnold-IAiratCr (temporarily 


detached). 


Stnlf Clerk.. .3. T. Cotton, Esq. (aelina). 
II Bceond Division Olorks (one lent). 

1 Accountant Olorlt (lend. 


ileal Lionel A. (Jasnlol (tcmpv.l. 

William A. Wllloch (tempv.). 

L, (Smei o.) } rtuRh Arnold-Forulcr. 

TAeot.lt.lf.il. W. II. atowutt. 
itfwl. I Ik II. McCormlok-tlooilUart. 

“ I J,. iwcOorinioIr-aoodhart. 
.TuIlU B. 1). .Toco. 

Arthur N. Floldcn. 

..Henry O. Bush trrt.V 
Thomas TL Hawkins. R.U.T..I, 
n. W. Eldon Mnulety, O.M.O. 
AlfredK. Parker. 

John Siddalla (temp a.). 

1 Henry J. It. Maitland. 

It.N.V.n. 1 Alexander K. Mollison. 

Asst. ) Harold B. TufflU. 

Paym. f W. A. J. Boxtnrd. 

R.tf.It. > Joseph II. Wikson. 

Chill Staff. 

1 Clerical Ai-.BlBtn.ntn. 

18 Trairorary Clerks. 

11 Woiuon Clorke. 


R.N.V.lt. 


Bno. Com. 
Tjleut.-Ool. 
Fleet Pmm. 

Staff Pavm. 
Sub.~l.leut. 


The following have hear appointed for temporary service during the War : 


H. 8. Mom Blundell, Enq. 
(unpaid). 

Sir Erodorlok Jlolton (unpaid). 
10, Bnrne-Pyo. Euq. (unpaid). 
Mr e. 0. H. Campbell (unpaid). 

A. II. OkiMtorlf), Esq. 


n. 0. CuniborkatcU, Esq. (un- 
paid). 

Allan Dcaoon, Enq. (unpaldl. 
a. D. Unrdlnso-Tyler, Esq. 
w. E. Haigrawos, Esq. (Unpaid)’ 


Olive Lawrence, Esq.. 

]}anlater~at~ham. 
Lieut. E. Mnolay (The Carrier- 
ontans). 

The Earl of Sandwich (unpaid). 


Atm-SUBMAEINE DIVISION. 

Director .. .Rear. Admiral Alexander L. Dr.iT, c.D. 

Secretary. ..X. D. M. Cavaungh. 

Assistant Directors, ..Captain H. Walwyn, n.n,o, 

Olande Seymour, d.b.o. 


Commander.. AS) I. W. Carrington, 

(S3.) Gt. B. Lewes. 

<G) E. n. ItnssaU. 

(0) Koeinald’Q. H. Henderson. 


Staff. 


Commander.. .A. M. Vcats-Brown, 
LteutrCom. (D U. L. IDtcldne 
(H) I. W. Olayton. 
Eng.-Com. E. W. Itlley. 


Captain of Mine Sweeping. ..Captain L. G. Preston, o.n. 


SIGNAL SECTION. 

Head of Signal Section.. .Captain Christopher U. Payne. 


Ootnmanfor...Everard 3. Hnrdman-Jones. 
Copt. * Dt. Alai. RM.A. Stephen a Waoe. 
Staff Pavm. ...Jolin®. A. Brown. 


Sana Staff. 

Paymaster Edward W. H. Travis (ael.). 
WI. Writer. ...Eartlngton Eatollffc. 

2 Chief Writers (1 pensd.). 

Civil Staff . 

I 40 Wornon Clerks. 


4 Hired Extra, Clerks. 
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MATGRIEI. DEPARTMENTS, 

DEPARTMENT OP TUB DIRECTOR OP NAVAL EQUIPMENT. 

Duct lor of if ami Equipment ..Captain Clemont Groalorei. o.n„ m.v.o., n n. 
lit also Nasal Assistant to Third 5ta Laid). 

Assistant Directors of Nasal limtpmcnt... Captain Alim ft. IfotUiun, iuw. 

Captain CMlstoplior P. Metcalfe. li.B.o. (for 
Salvaoe work) (retd. 

Salvaoe Odlirr u» Tlom Waters. ..Captain TT. Pomoioy. 

Una. Captain I KM.) Henry K. Teed. Carpentir Lieutenant.. .’nomns T,. Hopcr. 

J Dockyard Oluik (2nd grade), 1 Tempy. Gletk, ft Women Clerks, 1 Boy Clerk. 


Superintendents of Oontract-bulH Shi vs. 

For Contract Work (not Including Destroyers) on the Clyde. 
Address — 3, Clyde View. Partlck, Glasgow. 

( For Contract Work (not Including Destroyers) on tho Tyne, 
Tinmen, Mersey, at Banoiv-ln-Purncss, and at Sunder- 
land. 

Aildress — 1, Eslinglon Tcimcc. Jcnntond, Nowcastle-on- 

Tyne. 

Superintendent of Torpedo Boat Destroyers b anting by Contrast. 

Captain Cyril Asser, b.n. Address— 47. Vlotorln Street, S.W. 


Captain llrlau XI. P. Uaittolot, u.n„ u.v.o, { 


Gunlatn Htephon □. RadoUtto. 

Commander Ueuigu li. (1. Holden tret.}. 
VcinonS. It llblclgU, 

Sydney 11. lioyd-Itloluidson. 
l!'r.iuk F, Rosu. D.0.O. 


Commander James II. DatUan (rrt.l. 

Lewis O. B. Oral, lio. 

Commander Tt.N.R. .lames W. Oinocy (art.). 
Ueut.-Com. Guvlion a C. Dammit [ret.). 
Unit. R.N.K. George J. Wuei'ln. 


DEPARTMENT OP THE DIRECTOR OP NAVAL CONSTRUCTION. 


Director of Natal Construction. 

Sir Eustace H. Tennyson d'Eyncotirt. JC.O.n. 


Snpn inlenihiit of Construction Accounts and 
Contrast Work. 

W. II. Wilting, Ess.. o.n. 


Assistant Directors of Naval Construction. 
W. J. Horry, lisa. 

W. 0. Card. Esq., on., M.V.O. 

D. Pledge, Esq. tact.). 

A. B, Eiokards. Esa. 


Superintendent of Admiralty Rarperimcnt Works. ..R. E. Froado. EBq., o.n., u. D., r.n.fl. 
Senior Constructive Officer (re-entered for tempy. set elec tlurino the War)...,). A. Yates, Esq. 


Ohirf Constructors. 


E. L. Atlivood (art.). 
H. B. Hoyliuid (act.). 
W- U. (Inter tact.). 

T. Dally. 

A. W. Johns (act.). 


O. P. Monday (act.). 
J. II. NaihotH, m.v.o. 
E. A. J. Pearce tad.). 

P. L. Pctlilck, I4sqrs. 


Constructors. 


Ci. n. Ball. 

G. Ilulkolay tart.). 

0. 1. R. Gamiilicll (act). 
8. V. Goodall (act). 

0. E. Goodyear. 

A, (I. Gould del.) 

(tempy.). 

0. mnnoford tart.). 

E, 11. Harries (act). 

A. J. Hobson. 

J. 0, JooeUu (act.). 


O. W. Koirldeo (aU.I. 
W. J. Martin. 

T. L. Matlilna (act.). 

P. L. Mayer (act.). 

0, A. Payne. 

J. Rogers. 

W. Q. Handera (act.) . 

0. Scott (act.). 

L. D. StanHfeld (act.). 

A. w. Watson (u cl.). 

L. Waollard (cel.), Eeqro. 


Assistant Constructors, Pirsf Class. 


A. Ail.vmS. 

O. M. Oaitor. 

E. B. Oliaila. 
a. II. Child. 

P. ITlokoy. 

0. J. W. Donkins. 


J. Inucs. 

O. S. LUUeran. 

E. P. Spanner. 

A. G. W. Stantnn. 
Tj. 0. Williamson, 
Earns. 


Assistant Constructors, Second does. 


A. P. Cole. 

G. McOIogkrla. 

U. May. 

D. E. J, OlTord. 


V. G. Shcpheard. 
P. 0. 0. Roecis. 

E. Sutcliffe, Esqrs, 


Temporary Constructor. 
T. B. Abell, Esq, 


Temporary Assistant ConslrucUns. 


A. Ahester, n.so. 

J. Angus, ii.so, 

O. W. Blon, n.so. 

W. T. Butlurwiok. 

E. 1 1 . Chnmpncss, n.so 

P. 0, Cooks. 


D. A. Coskory, H.80.1J 

W. R. ITocUaday- 

W. J. Cinlg. 

A. Klmlieiky. 

J. I,. Davies. 

R. E. Mi’-Mfllan. 

D. T,. Evans, n.BO, 

M, £3. X’nrkcr. 

R. Palrloy. 

a. Met/. Paterson, d.a. 

T. Graham, n.so. 

A. I?. Patteieon, u^o. 


P. G. Route, »,A. 

,1. II. Bowden, u.eo. 
T. E, Bowden, n.so. 
P. W. Thome. 

3. 0. M. Wilson, 

Esqrs. 


o 
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G. (JllOSO. 

W. II. Ensleofct. 
It. M. Dodge. 

O. Huimlsott. 


Temporary Arllnu AsAtlani Constructors. 


W- .T. J.uuRhfcon. 

IT. tfhllpol. 

V. .1. PfirniiLer. 

Ji 1 . Mkcoiifj, 

O. Prniiny, 

A. '1 ’ll y I nr. 

A. V. Parkins. 

S. 5'’. Thorn. 


A. Warren. 

H. II. Wells. 

(I. li. Whltoway. 

Emus. 


Inspecting Officer of Smiths’ )Voik...E. T. I’onruui. Kim. 

Surveyor... 0. 13. Rawbouo, Esq. (Lent from Hoard of Trade). 

Curator ofIfraicings...XV. J. Moore. Esq. 

Examiner of Construction Accounts... George XI- Taylor, End. 

Confidential Clerks to D.N.O....J. LWTman ami 8. W. R. Plppctt (del.). Emus. 

Technical Clerk.. ,W. n. Molpna. Eu(l. 

Clerical Assistant to S. C. J. Wright, Esq. (act.), 

32 El rut Class anil 01 Soeond Clans Draughtsmen. 3 Heconrt and fl Third Grade Dockyard Clerks, 1 Tllird 
Writer, 13 lilted Extra Clerks, 21 Women Clerks, 5 Boy Clerk*. 1 Interpreter Utmn.). 4 Woilollcin. 


Tho following gentleman has licen re-entrrai for temporary Hereto— 

W. V. Thomas, Esq. (Inspecting Officer retd.). 

Superintending Electrical Engineer. ,.0. II. Wmdlngltnm, End., m.i.o.h., m.i.m.h.. m.i.i.b. 

Electrical Enu lucres, Higher (/rente. ..A. D. Constable, sr.r.u.n., William McClelland, A.M.I.n.B,, and 
13. T. WlUlnmii. sr. I. ms. (act.), (Esqrs.l. 

Electrical Engineers... XI. Melville Ackcry, m.i.h.e.. J. S. Beddoe (act.). P. V. Fletcher, A.M.l.an.. A.jr.r.n.n. 

(««(,), IT. O. Forster. u.r.H.n.. A. Q. Newington, m.i.m., and W. P. Bcott, a.h.UI.ii. la cl.). Esqis. 
First Assistant Electrical Engineers H. Clialten (act.), II. IT. It. drees, A.M.i.n.n., and J. Shaw 

A.u.x.n.n. '.act. I, Esqrs. 

Tempv. Asst. Electrical Engineers... P. Morton, a.mj.m., and It. W. Willis. a.ju.u.r, Enqrn. 

Examiner of Electrical Accounts... E. M. Rogers. Enq.. A.jr.i.an. (act.). 

CUrric in Charge...!. Hall, Enq, 

2 Second Assistant Elootrlcol Engineers (act.), S Flint Olnsn, 7 Second OInss. and 6 Temporary Draughts- 
mcn, 0 Xeuipy. Clerks, 8 Women Clerks and 2 Boy Clerks. 


DEPARTMENT OE TOE ENGINEER IN OXUEP. 


Engineer-in-chief of the Fleet ...Eng. Vice-Admiral Sir Henry 3. Oram, R.u.n.. r.H.S, 
Deputy Enolncerdn- Chief ...Ena. Bear-Admiral G. G. Goodwin. o.n. 

Eng. Bear-Admiral William J. AnBloy, o.n. 


Aeskltmt Enaincers-in- Chic } 


’ Ena. Bear-Admiral Edouard G&udln. 

Ena. Captain Francis U. Bister (herd Priority Section). 
Eng. Captain Charles W. 3. Bcarbloek (temp.). 

Ena. Captain Edward A. Slrort (ret.) (temp.). 


Engineer Inspectors^ 

Eng. Captain Peroy D. Martell (act) (tempv.), 

Eno. Commander John Mcl.au rln. 

David. 3. Corruthors. 

Charles G. Ware. 

Arthur E. Hyne. 

Francis A. Gordon (tempv.). 
Lionol M. Hobbs (lent from E. N. 

Celt,, Breenwtch). 

Thomas G. Procter. 

WUham n. Ham. 

John Hamilton. 

Joseph J. Ktrwln. 


Engineer Inspectors — eonllnuod. 
Eng. Commander Erederlok W. Marshall. 

Ernest Nlbbs tact.). 

James J. Sargent (act.). 
Qeoreo Precco ttempv.). 

Engineer Lieutenant- Commanders. 
William S. Mann. Stanley (1 Church. 
Bertram W. Knott. Jesso IL Harrison. 
Walter W. Look. George Vlll&r. 

George W. Odom, Harry n. Carter. 

Frederick J. PoOrlek. Edwin F. Bb. John. 
Engineer Lieutenant Fredorlok It. G. Turner. 
John S. Orr. 


Civilian Engineer-Overseers ...W. G. Gibbons, 0. Grey, W. Lotty, W< G. Mathews and Gl. Ord, 
Esqrs. 

Examiners of Engineering Accounts. ..Edwin Gedyo, and W. J. Stallion, Khars. (act.), 85 Draughts 
men. 10 Tempy. Draughtsmen. 1 Dookyord Clork (Third Grade). 3 Hired Writers, 4 
Extra Clerks, 8 Tempy. Clerks. 11 Women Clerks and 2 Hoy Clerks, 
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DEPARTMENT OV THE DIRECTOR OP DOCKYARDS. 

Director of Dockyards and Dockyard Work,.. Sir James B. Mara ball, E.cvn. 

For Special Service — 

Eng. Rear-Admiral Robert May 8 ton, 0 . 11 . 
(ret.) (tempv.). 

Em, Real- Admiral Charles Rudd. 

Engineer Assistant to Director of Dockyards — 

Engineer Amsiania— 

Eng. Commander Bamuel H. Ferguson. 

Pcrclvttl 0. W. Howe. 

T. R Elvy. Eaa. 

E. 11. LangmMcI. Esq. 

Chief Engineer... T. E. Ehv. Esq. Cent from IfauJbowttne Dockyard). 

Examiners of Dockyard Work. 

T. If. Harries, E, A. J-^key, J. D. Olbby {act.), J. El I la, W. I. Coles, F. Sanders. 

O. Henwoofl {act.), V. J. Fletcher (ad.), and J. A. Pago (ad.), Bears. 

First Assistant Electrical Engineer... E. L. Brain. Esa* (act.). 

nurttoi A, ./slants fQ W. Lovorldgc, Es(l. 

Clerical Assistants ( a 0 fitaubury, Eaa. (net.). 

Vi/Ulnc Inspectors ot Timber... W. II. Hooper anil Alfred .Tamil'. Eetjrs. 

1 Dockyard Clcik (First Grade). 2 Dockyard Cllcrks (Second Cirado). 7 Dockyard Clerks 
(Third Cirado), and 0 Hired Writers. 


piuomty section. 

Director. . . Vice-Admiral Arthur Y. Moggrldgo. 

Assistant Director (Naval). ..llnainecr Captain P. II. Dtetcr, n.N. 

Assistant Director (Civil)— M. F- Goimtlolt. Esa,. O.I.H.. r.o.8. (femplg. lent from Intlia Office). 
Ena. Rear-Admiral Diaries W. Gregory (nil. 

James M. Thompson (rcf.l. 

Albert E. L. Wostaway (ref.) (Bristol). 

Eno.-Oa.pl. Jasper W. A. Parrott (ret.). 

William A. Hewlett (ref.). 

Jogepli lauignrald (ref.). 

Assistant Examiner. 1st (fratle (acf,)...C. W, Dailey. Esa. (leaf from Contract Department). 

1 Assistant Olork, 1 Improvor, and 10 Women Clerks. 

The follnwlntr oenltsmm have been appointed or lent from other Departments for ionporarv service during 

the War; 

J. T. (iwynn. i.o.s.. o.n.n. Kendall, i.o.s. (India Office). 

U. B. Sttnsom. {Forciim Office), and E. L. Winter, i.o.B.. Eeqs, 


dockyard expense accounts department. 

(08. Victoria Hired, B.W.) 

Inspector of Dockyards Depones Accounts.. -W. G. Roll, Esq., i.s.o. 
Assistant to ditto.. .J. Ryan, Esq. 

Expense Accounts Officer, ..V. W. W. Burrell, Esa. 

Deputy Expense Accounts Of)lccr.„Q. T, Jones, Esq. 

Assistant Expense Accounts Officer... T, Platt, Esq. (for Stocktaking Duties). 

T. Jennings. Esa. (for BtorsktoMno Dufies), and 
J. A. Joffroy, Esq, (act.). 

E. Hall. Esq. (font). 

Examiner of Accounts... H. Haggis, Esq. 

Assistant Examiner of Accounts,..!. E. Jlorswell, Esq, 

2 Dockyard Clerks. Second Grads, fl Dockyard Clerks, Tlilrd Grade, 8 Hired Writers, 
i_ 1 Aastetant Clerk, 8 Tetupy. Clerks and 0 Women dorks. 


Superintendent of the Dockyard D ranch - — 
n, J. Webb, Esq. 

Manager Constructive Department — 

F. B. Ollis, Esq. (tempi!,). (For Special 
service.) 

Chief Constructors — 

G. M. Apsey (tempi/.). 

E. It. Bate, Esa. tmlel'l). 

0. II. Cronford, Esq. (act.) (tempi/.). 
Constructors — 

F. Bryant, Esq. 

W. T. Dads. Esq. (tempt/.). 

(i. F. Ledford (act.). 

J. McQueen (art.). 

IT. R. World (act.). 
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DUPAil'JMJM' OP TOK DIHEOTOB OP HAVAf, OltDNANCK 


Dir color of Naval Ordnance,.. Captain Frederlo 0. Droyci. u.D. 
Aaslsta/il Director of Naval Ouinance,... Captain Herbert It. Noibuiy. 


ABslalanie to Director of Naval Ordnance. 


Commander Charles A. Booth. 

Edward O. Cochrane. 

Iflham VV. Gibson. blv.o. 
Bernard W. M. Fnlrbnlin. 
Archibald (illluufc (act,). 

(loi)unr. Ii.N.V.21. John <J. lioudersun (flrf.). 


Llcut.-Com. Kenneth B. ftl. (JhurcliIU. 

Lieut, Walter It. Gilbert. 

WlUlQ D. Kilioy, n.K’.v.n. (tempi/.). 
Herbert O. Mode, n.v.v.n. (lomvg,). 

Sub- Lieut. W. IX. J. Elrldgc, n.N. v.u. (tempi/.). 


Lieutenant . .Frederick <r. fame. 
Chief Gunner ... Malcolm A. MacIConzIo 


Engineer Inspectors. 


lino. Re<n- i (Initial Ernest 0. Ellis. M.i), Get.) 
Eng. (1 attain Thomas Thonto (tempi/.). 

Duo. Commander Ilonry Wall. 

I'ldward 0. Uufford. 


Una. Commander William ITaifc. 

Alfred it. Kempt. 

Vernon A. A. Tor Veen. 
Frederick L. Eobeituen (act.). 


Chief Inspector of Naval Ordnance... Commander (act.) John A. Duncan, u.ii. 
lo Chief Inspector of Naval Ordnance... Commander Dlgby St. A. P. Weston (ret.). 

Commander Henry G. R. Bovan (ref.). 
Commander (act.) Leslie J. I,. Hummond (let.). 
Captain Freeman 0. N. Bishop, u.m.a. 

The following gentleman has been lent for special service during the JVar..J. Storey, Esa. 
Naval Officers emploucd on Inspection and Experimental Ordnance Duties. 

Tfndtr Chief Inspector of Naval Ordnance ; — 

Inspector of Steel ..Command! r Harold G. Jackson (ret.). 

Ariino Inspector of Sled. ..Lieut. -Cam. Llewellyn E. It. Llewellyn (ref.) 


Assistant Inspectors of steel. 


Admiral (ret.) Sir Bdruund R. Poe, G.o.v.o., k.o.d, 
Major>6encral R. Waco, an,, JI.A. (tempvA. 

Captain U. It. Evans. 11 .N. (ret.). 

William H. M. Daniel 1, k.h. (ret.). 

Claude W. M. Plomlerleatli, r.n. (ret.). 
William If. F, Taylor, k,n. (nl,). 
Commander Henry Thompson (ref.). 

Oharlca K. McCallum (ref,). 

John E. Bray (ref.). 

1\ R. Qoooli (Smergy.). 

A. H. Troiuayno (ref,). 

Reginald 0. Bronton (Emerou.) 

(temPV.). 

Commander R.N.R. W. F. Caborac, an., BJ3. (ref,). 
Dient.-Gom. Arthur W. Tomlinson. 

Frank R. Willis. 

Hugh J. Orr (ref.), 

John G. M. MoHardy (ref.), 

Robert 3?. Veosoy (ref,), 

Allator W. McDonald (ref.). 


Lieut.- Com. Ralph B. Bodllly (ref.). 

William 11. mvllwell (ref.). 

Henry J Jt Cbestou (Emergy.) (act,). 
Frederick J. Davis, H.D., it.N.n. (ref.). 
W. 34. Compton (ref,). 

W. G. It Oreo (ref.). 

II. J. G. Lawronco (ret.). 

J. It C. Ocllvy (ret). 

Lieut. TTenry 0. H. Ellis (ret.). 

Robert J. Swoefi (ret). 

TAeut. R.N.li, Beauchamp H. Vennor (ret.). 

Lieut. R.N. V.R. Tom M. Chambers. 

Colonel (temp. Brig.-Qen.) Coopr-r Penrose. R.n. 
Colonel J. 3?. J. Jocelyn, n.A. (ref.) (tempi/.). 
Lieiti.*(7o?. T. English, lua. (ref.) (temvv.). 

G. Macldnlny, n.A. (ref.) (teniVV.). 

It. L. Haines (ref.) (tempy.). 

Major Charles A. Bishop, n.M.A. 

Captain C. B. Mncphrrnon Grant (tunpy.). 
Captain Alfred D. H, Gorlfray, r.m.a. 

Eng. Uapt. H. W. Metcalfe (ref.). 


The fallowing gentlemen have also been appointed for temporary service during the War : 
H. B. Halls, 0. J. Illll. A. E, Lee, L. T. Jarvis, J, W. Cnpstick, O. E. Moss, 

W. R. 0, ITookJu, R. Carey-Bronton, T. W. Sheppard, Bears. 


Lent from Homo Office. 

H. Topham, S. R. Bennett, A. C. Lowe. G. 0. Sumner, E. L. Mechlin, 0. I<\ Hunter, W. H. Mend 
W, Turner, F, Bowen, A, A. Hepburn, 0. U. Taylor, C. T3. Plumbo, F. W. Cochshofct. A. FolkminMutm 
It. D. Hooper, H. T. Ringdove, and W. C, Evans, Esqrs. 


Under War Office. 

Dieui’Oom. John A. L. Hay. j Captain Nathaniel F. Trotman. iui.a. 

Liout.‘Com, Archibald 0. Gooldcn (ref.); f 
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The following gentlemen have teen appointed for temporarj service during the War : 

J. L. Capes, H. Jnolcaop, A. McPherson, oml P. 21. Conrsey, Esqrs. 


Superintending C/crtc. ..Thomns O. Anderson. 3?sq. 

Deputy Superintending ClerTc...Vf. P. Daniels, JSsa. (ad.). 

Assistant Superintending Glerhs ..J7. Morrison. R, W, Smith ((ret), anil U. Stevens (act.), Esqrs. 

1 Second Division Olerk. Dockyard Clerks (Including Acting) First Grade l. Second tirade Q, Third Grade 0. 
Temporary Clerks and Boys 43. Draughtsmen 7. 


Superintendent of Ordnance Stores. ..Captain Barrington II. Chevalllor, n.rr. (retired). 

Assistant Superintendents of Ordnance Stores... U. Fathers. 

Frederick Wnrd (act.). 

G. E. Woodward (art.), Erqre. 

Superintending Oierh...A. McFnrlr.no, Esq. (act.) 

Naval Ordnance Store Officer. ..yf. A. Mortimer (act.), Esq. 

Deputy Ordnance Store 0 Dicers ,..T. W. Mldiner (detached for Special Duty), W. □. Bowo (act.). N. Thomas, 
and W- Vaughan, TSsqra. 

Assistant Ordnance Store Officers ...J, A. W. Ballard (act.), G. C. OuscnB (art.), W. ifi. Eylce (net.) 
Cl. n. Murray and A. T. Heed (act.), Esqre. 

Examiners of Naval Ordnance Work . . ,\V. D. Evans (act.}, and P. J. Payne, Efiqrs. (act.) 


1 Ordnanoo Depot Olorlr, Fiist Grade. 

4 Onlnanoo Depot Clerks, First Grade (act.). 
13 Ordnanco Depot Clerks, Seeund Grade (act.). 

0 Ordnanco Depot Clerks. Third Grade. 

7 Ordnanco DcpoL Clerks, Third Grade (act.). 

1 Hired Writer. 

13 Temporary Hired Extra Clerks. 

14 Temporary Women Clerks. 

fl Boy Glories and Boy Writora. 


Acting Assistant Ordnance Store Officer.. .Sheffield.. .G. Swift, Esq. 
Ohirf Analyst. ..Sheffield... John 0. W. Humtroy. Esq. 


The following have been appointed for special temporary service : 

Dr. 0. Wciamann. 

Dr. Ida S. Maolean. Dr. J. O. Oavrousky. H, Davies. E. G. Balnbrldge. and H. Spiers, Esqrs. 


Ncmr^-Oinoors ot the Naval Ordnanoo Department serving at Woolwich and at tho Ports are not shown. 


DEPARTMENT OF THE DIEEOTOE OF T0EPED0E3 AND MINING. 


Director of Torpedoes and Minina 

Secretary 

Assistant Director (T) 

Captain Algornon H. 0. Candy. 

Assistant Director (P), 


Dear-Admiral The lion. Edward S. Mlzhcrbort. 

X'amaster (act) Paul S. Strickland. 

i Assistant Director (M). 

; Oaviain F. Rldlloy Eltclrflold-Spoor, D.S.O. 
.Captain Vernon H. S. Haggard. 


Naval Staff. 


Captain Claude a. E. Brandon (ret.). 

Gordon 0. Fraser (ref.) 

Bryan G. aodtrey-Faussotl), o.v.o., ajr.o., (ret,), 

Commander Evan 0. Bunbury. 

GcoErey 0. Candy. 


Thomas It. Horde. 

Malcolm It. Grunt (ret.), 

Walter H. Else, n.s.o. (act.) (ret). 
Gorord B, Elley (ret.), 

James S. C, Hatmond. 

Frederio E. 13. G. Bclrrolbci. 
Carlton 0> Sherman (ret.). 
.Bertram Vlgne, 


IAtsut.-Cemmr, 
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Lieutenant Patrick P. Coleman. 

Benjamin T). 0. E. Jameson. 
Alfred J. Pnrkos. 

Eng. Commr Charles J. m. Wallace. 

Oh. Burner James Wood. 

a tinner Leonard Ropton. 

Walter Thorognod. 

Walter T. Williamson. 

Civil Staff. 

Damv Biwcrlntciutlmi Otaft } Pi B . couintin. Esq: 

Inspector of Mines and Mfelno Pp||ircei E|)q- 


ALR DEPARTMENT. 


Din elm of Air Services (Fifth Sea Lord) 
Private Seoretaru 


Commodore Godfrey M, Paine. o.n., nr.v o. 
Paymaster 0. A. Bhoyo. 


Naval Assistant Captain A. V. Vyvyan. 1 >.S. 0 . 

Aval. Supt. for Airships Captain D. T. Norris. 

Armament Captain Captain A. J. Davies. 

Asst. Supt. for Engines Wing Commander (E) W. Brings tool.) 

Personnel Captain Captain John D. Edwards, o.n. 

Personnel Commander IVlna Com. It. 0. S. Bunt. 

Captain Lord Dunboyno. 

Military Liaison OMccr Lieut. J. E. pike. n.T.O. 


Commander 


J. Ij. Forlim. 

A. M. Longmorp, 
J. 1). Mnokwortb. 


V. E, T. Bowletl. 

1). B. Byda-Tliomson. 


J. Bird («cf,). 

F. A. Brook. 

F. G. Brodrlbb. 

G. W. Orandeld. 

Englneer-Lteutonanis. 


A.D. 

Wing Commanders. 

A. Ogllvlo. 

0. R. J. Randall. 

(Squadron Commanders. 

T. D. Macltie. 

U. E. Maude. 

Flight Commanders. 

E. H. Dunning, n. 3 . 0 . 

J. 1, Harrison. 


Warrington-Morrte tad.). 


Francis Rankcn (act.), 
n. L. Woodcock. 


The Master of Somnlll. 


W. 0. Mickle. 

E. J. 0. Roberts. 

S, V. Slope, j>.s.o.' 
N. B. Tomlinson. 


T. Blnsholwaod. 

F. W. Luens. 

R. Stansmoio. 

W. A. 0. Sandford-Thompson. 


Flight Lieutenants. 

O. T. Freeman. VA.o. | L, J. Killmayer. 

D. M. B. Galbraith, D.8.O. O. V. Loatlior. 

P. A. Johnston. I R. F. S. Leslie. 


R. A. Retd. 

F. W. Strong. 

M. E. A. Wright. 


Flight SWb.-Ueut T. P. M. Alerandor. 


L. a Abbott. 
G. 11. Hrovm. 
J. E. CJutt. 

J. V. Collins. 
II. 0. Cooper. 


T. B. Barrington. 
W. A.SBdatow. 

J. Oralis. TOTS 
Lori Eraklno. 

J. M. Fraser. 


Warrant Officers (1st erode). 

F. W. Soartf. 

Warrant Officers (2nd (trade). 
W. T. Oortis. 

A. Deakln. 

,T. Dobbs. 

F. J. Hooper. 

0. Layzell-Apps. 

Commander R.N.V.H. 

G. Holmes. 

Zdcul.-Commanders, ItM.V.R. 
0. W. Gamble. 

It. W. Hogarth. 

O. F. .Teukin. 

A. Laudolls. 

G. MoAlpIue. 


J. S. Mathias. 

O. Y. Mitchell. 

J. H. Omisby. 

A. B. Redstone. 
W. 0. J. Wardlo, 


T. A. Monokton. 
F. C. It. Sinclair. 
F. 0. WllUams. 
II. E. Wlnipeiie. 
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Lieutenant, R.N.V.R. 


0. It. Abbott. 

D, Gordon. 

A. E. Penn. 

M. H. P. Allen. 

G. M. Gordon. 

It. M. N. Perlrn. 

0. It. Andiows. 

W. 0. Grant. 

W. E. Plnlster. 

J. Arthur 

J. E. A. Grcatorox. 

E. 14. Pollard. 

E. A. Baldwin. 

J. W. Griggs. 

W. J. Polybank. 

T. M. Barlow. 

Son. L. G. Quest. 

0. II Powell. 

W. 0. Bentley. 

B. T. Hamilton. 

L. 8. M, Pykc. 

A. I,. Jfllffh. 

<3. TImeltoa. 

A. P. Eced. 

J. P, Bourke. 

J. F. Iledloy. 

G, M. T. Eees. 

3. S Buehanan, 

8, e, rail. 

J. D. K. Kestler. 

F. A. Bumptis, 

-E. Hogg. 

F. B. Ttlgby, 

W. BuiMnshttw. 

T. G B. lloolto. 

A. Eohcrtson. 

E. E. W. Butt. 

W. II. Uorden. 

E. 0. St. John. 

G. Caiid. 

U. G, Horns, 

E. S. Saunders. 

,T. D. Carmichael. 

E. 0. Uorsloy. 

J. 0. Savage. 

B. 0- Caller. 

H. Howard. 

K, Seoretan. 

E. H. Cocksholt. 

D. C. M. Tlumo. 

XL Shaw. 

J. G. T. Orawlord. 

A. J. Hurst. 

G. G. Shepherd. 

G. Crawley. 

.T. K. Ciuwon. 

A. Q. Ionldes. 

E. G. Shire. 

W. B. Jones. 

N. Hladden. 

0. It. D’Aroy. 

0. Kont. 

0. A. Slater. 

F. E. E. Dnvto. 

W. A. Lawrence. 

A. F. H. Smallplece. 

n. Dodd. 

II. B. Leach. 

F. H. Sprees. 

J. G. Dothie. 

0. IV. Lessor. 

J. E. Steele. 

A. J. Dronsfteld. 

0, Llghffoot. 

C. Suckling. 

J. P. Elsden. 

A. It. Low. 

P. J. IT. Bummer. 

A. T. Evans. 

W. L. Maish. 

0. A. W. Taylor. 

It. Eves. 

J. J. Mcikln. 

A. K. Tonlmln-Bmlth. 

14. B. Fnllcncr. 

8. B. Milliard. 

F,. F. Turner. 

A. W. Farrcr. 

0. .1. Murfltt 

B. M. Ddale. 

H. J. V. Fill. 

a 11. Murphy. 

E. 0. Walkor. 

8. Flower. 

G. 0. Ncllson. 

H. N. Wnrburton. 

P Gnrton. 

T. F. Norbuiy. 

A. H. White. 

A. S. Genrllo. 

T. L. Oliver. 

W. S. Whltelaw. 

11. D. N. aillmoro. 

A. Orr. 

H. 0. Woodward. 

It. 8. Goddard. 

T. A. Parker. 



Bub-Llenlenante, R.N.V.R. 


J. G. M Bovnn, 

T. n. Darkness. 

A. D. Newbury. 

(4. a Blako. 

Q. A Harrison. 

G. O. Palsb. 

B. D. Claris. 

E, II. Haworth. 

34. XT. Pollett. 

0 A. Crow. 

E. A. Uoghton. 

n. G. K. Eees. 

W. B. Daniels. 

A. U. Ilorsflold, 

W. B. Binclalr. 

A. L. Davis. 

0. II Lymn. 

T. M. Wilson. 

P. M. Dawson. 

J. T. Matthews. 

N. H. Wood. 

T. A. Ellis. 

E. U. Methold. 

0. IT. Wright. 

J. D. Greenwood. 

M. J. n. Malyneaux. 


S. B, F. Garter. 


Asst. Pawns, R.N.R. 

I 


Q. V. Gieon. 


Civil Staff. 


Deputy Superintending Cleih...V). W. Gilllln, Esq. 
Chief Eramtner...J. H. .Tonus. Em, (sot). 

( Lenlfioin Inland Revenue,) 

Eramlner...C. 11. Hedger, Esq. (net). 

{Lent from Inland Revenue,) 

Insfirctor of Aircraft Armament. ..R. T>. Dow, Esq. 
2 Minot Stiff Clerks {art,), 
i Second Division Clerks (2 serving irtth Army). 
:i Assistant Clerks (l emino utlth Army). 

1 Eitra Clerk, 1st Olnss. 

1 Tcinpy, Accountant Clerk, 1st Olnss, 


2 Asst. Inspectors oi Aircraft Armament. 

SI Temporary Olerks. 

Improvers. 

3 Temporary Women Clerks. Higher Grade. 
73 Temporary Women Clerks. 

7 Hoy Clerks. 

Civilian Technical Assistant ... Harris Booth. Esq. 
Asit. Technical Adviser... 11. Bolus, Esq. licmpy. ). 

E, E. Oowlhl, Esq. 

H. 13 Howard. Esq. 

A. J. S. Plppard, Esq. 

0 Draughtsmen. 


The Mloictna have hem appointed for temporary service during Die War : 
Malar T* N. G. Ellon, n.n.s, | A. Berry, Esq. 


Noth,— T he Officers of the Royal Naval Air 8ci vice anil of the Air Stallone are not shorn. 



O) ADMIRALTY, END OF DECEMBER, 1917. 

First Sea Lon 1 and Chief o! tho Naval Staff..... Admiral Sir Rosslyn E. WrinysB, e.oji., a.u.a.. m.v.o. 


THE NAVAL STAPR 

Dawlv Chief of tha Naval Staff . Viee-Admhal tart.) Sir Henry l 1 '. Oliver, K.e.n., M.v.o. 

Aovdadt Chief at the Naval Staff Sear- Admiral Alexander F,. Du IF, c.ji. 

Deputy Vint Sea Lord Hoar- Admiral Cleorgc If. w. Hope, 0 .n, 


Secretary to A.O.N.S Fleet Pam. (act.) John D. M. Cavanngli. 


Staff OUrk W. H. Hancock, Ena. furl.). 


OPERATIONS DIVISION. 


Director of the Operations Division tTtnme ) Captain A. D. P Pound. 

Deputy Director of the Operations Division Captain Llenry IV. Uraid, o.n. 

Assistant Directors of the Operations Division Captain Charles 1*. It. Coorte. n.R.o. 

Lieut.-Col. Wnltur T. 0. Joum, D.R.O.. n,ir,Ii.I. 


Captain 


.. A. 0. Alldooa tnt , ). 
A. P. Hail. 

It. V. Clntton (rrt.l. 
0. Cl. H. Nobs tret.). 


Naval and Marins Staff. 

Lieut.-Com. J. V. CllbbB. 


Cecil ir. Pilcher. 

Charles I). Ilopcr ttrrsp . ). 
Commander Kenneth (h II. Hewer. 

F. Bowdcn-flmlth (ret.). 

R. V. R. C. Jlmuni (iei.1. 

T. W. HtlrUng (cmirtt.). 

Leonard Robinson (act.) 

Commr. Jt.NM. Duke, of Sntbrrlanil. 

(Kind. Commr. Hugh A. Wllllatnson. 
Limt.-Com. Hon. Joseph M. Keiiwortby (temp.). 

M m. tfd: l^ltZHtoisIicn J. V. Frouoll. 


Staff aterk...V. It. Bailey, Esa. (act.). 
E flccond Divisions Olei ks, 

1 Confidential Shorthand Writer. 


f R N VJt !' ) Herbert Ingram. 

Lteul.B.N.r.B. Sidney T. Morris. 

Harold I. Dear. 
Charles If. yeomans. 
.Leonard E. Lander. 
WlUrccl A. Johnson. 
Thomas C. Snnrway. 
Fit. Sub-Ueut, Stanley F. Ingram. 

SV MJLKR. } Cyril 8. Goddard. 

BJ?!f Ik! } Drank J. Hageo. 

Cic« Staff. 

1 1 Assistant Clerics, 
a Accountant Clerics. 

3 Extra Clerics. 


PLANS DIVISION. 


Director of Flam Rear-Admiral Roger ,T. H. Keyes, n,n„ o.m.ci., m.v.o., i>.b.o. 

Assistant Dhectors of Flans Captain CyiU T. M. Fnllir, o.>r.ci., n.s.o. 


Captain Oodfroy P. Ordc, 

Naval Staff. CM’ Staff. 

OoBiinonder ,Iamcs S. MuL. JUteWo. Staff Clerk.. .A. Backhouse, Ean. («rt.l. 

Alfred F. B. Cnrpeutor. 

Liculenrai Charles W. L. Mos noil, 


Additional Officers borne temporarily for the Naval Staff Here sltnmi in the Nomrdxr " Lhl" 
under ‘ Fresldent.' 

2,S0 
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INTELLIGENCE DIVISION. 

tiitcctor of the Intrtllmice Division... Rear- Admiral Sir W. Reginald Hall. K.a.w.a., o.b. 

Aeatnlanl Directors of the Inklllgme Division... Captain Raymond A. Nugent. 

Captain llemy K. Klteon. 


Naval and Marine Staff. 


Captain ...William M. Joincs. 
Copmaruht Vivian Tt, Bruiulcm. 

Fr.iudti Cl. O, Chill 011 . 
Coljujys U Walcott 
(nM. 

Morris R. Cochrane, 
d.s. 0 , Uet.). 

Geoffrey B. Sploor- 
alinaoi), D. 3 . 0 . 
Walter u. Lucas. 
(Staff Officer 2nd 
Ounlc.) 

Alfred 0. Vewnr (ret.}. 
R. 0. Ormp-Wubh. 

Com nrnndr r \ lord IicMcholl. 
R.N.V.R. J K.u.v.o. 

Non. William 
CozoiH-ilnrdy. k.o. 

C. P. Seroeold 

R. J. 11. lilpiiLiloy- 
G nortf 0 (.1. Rady. 

OoMinmnder \ Norman Craig, k.o., 
it.N.v.n. j w.p. 

D. <J. CaltUrop (acU. 
A. O, Deunlston. 

W. Dudley Ward. 
m.p. 

IS. R. Wood. 

IT. Pa not. 

Cool! N. R. Wright. 
K A. Garduor 
(lempv.). 

Lie nl. -Com. Walter T. Dagofc. 

Arthur W. Wood {ret.}. 
Rogor V. do lialpcrt 
{ret.). 

hknl.-Com. IP E. AcKnvk. 1 
R.N.V.R. i N. do Grey. 

Jomcq Randall. 

Eng. Com , Percy Wheatcr. 


AlaJ. rf- lit. tErauk V. Temple. 

Lt.-Col. » n.ir.r..i. 

Pacy It. Itcycoclc, 
u.ji.a. 

Major Walter Sinclair, 

u.jr.L.r. 

•Bernard 1\ Trench, 
n.H.L.i. 

Arthur Peel, 

{Staff Officer 2nd 
Grade.) 

Cecil E. S. Wright, 

Charles 13. Mullins, 
tt.U.L.I. 

Oapt. J. C. Parmer, r.m.l.i. 

Lieut Edward S. Williams. | 

Andiow II. M. ICatfimrd. 
F. II. TJrI fluid (act). 


Li rut. \ Benjamin S. F. 

ILtf.V.R. f Phillips. 

Ncvillo Forbe.1. 
Burton 8. R. Cone, 

J. II. IJeazIey. 

E. C. CRilggln. 

G. S. Raison. 
Desmond 

MuoCVuthy (vtipaid). 
Harold G. S. Dillon. 
Reginald J. Hope. 
Charles W. L. Man by. 
Walter II. Biuford. 
Herbert T. Sullivan. 

^^^•JPrank 33. Bowen. 

Naval In dr. Ouy V. Rayiuent. 
B.A. 

Hal Pavm. Charles J. E. Bote 
an. 


Lieut. I Arthur E. Watts. 
U.N.VM.f F. [turner. 

Hyde Kormaifl. 
Fi.urk 0. i'liuka. 
Frank kill'll. 

A. F. Stevenson. 
Henry M. Ilowiml. 
A, I>. Knox. 

E. Hnuison. 

E. O. .1. Green. 

E. lluUougU. 

G, L. N. llcpo. 

L. A, Willoughby. 
Lionel E. WIx- 
W. F. Clarke. 

Dudley F. N. 

Fitzgerald. 
Frederick S. Le B. 
BffiJMi. 1 

.7 elm 1*. C'urwon. 
Dense Bond. 

Ilorboit A. Morrell. 
Dougins X, Savory. 


Ernest W. O. Miring 
William 11. Eves, 
Stuff Paym. John N. Fletcher. 

Lloyd Hirst {act.). 

Sub.-lAcut. ) J. Slmson. 

P.K.V.lt . ) Sam U. WiUlumson. 

ASS RliT' ) H - foster. 

J, P. Loufflman. 

Asst. Pavm - l WUHoni H. 
jB.A"aK.R. ’ Osman. 

William Caw them, 
1T.J. L. Roberli on. 
P. JL JSwauaten, 

“(nrU.} ITrcactlC:1;m ' a "' 
MidsMyima GroieeH. Corhut. 


Staff Claris — 

Hugh Brondhont, End. 


Civil Staff. 


Cartographer— 

0. Bdckrndcn, End- 
d Sw'onrt Division Clerks. 

1 confidential Shorthand Writer. 


1 Assistant Olerlr.7TcinDy.OlerIi0. 
1 Supervising Asst. Oleik (acL), 
i Boy Clerks, 70 Women CUrkn. 
10 Draughtsmen, 


The {Mmlrvi haw been oppoinied or lent for temporary service durian (he War : 

W. JT. Anstln, M.A. (Deni from Dmharmth Cdlitse), Ear).. A'lrF.W. Uttker-WlBiroliimi, SU B- W. 
Bunlceomln XT. U. B. Boollon, Esars.. 2nd IMut. K. N. Kudmoso Brown. Lieut. Colder, A UcB, 
E. Itussell Clarlrc, 0. B. Uoeks. o.si.q.. Esars., lion. G. Colville (unpaid), Lieut. Dlekle. H. N. Dlekson, 
M.V . msa. CJ B. E- iilto drat fron Local Oort. Board). Esqm.. 0. H. TitzmeMlce. o*.. O.K.rt.. 
H. a, Ford, Esars., 2nd Lieut. W. L. Fraser, J. W. aoiidvin, A. 0. Grant Duff, Cedi Ilanhnry 
(iMMJaid), Earns,, Afiss II. llolnes (unpaid), Oapt. E. II. IlaitiBor, 2 r;d, Lieut. it. L. liol^on (London 
Pea!,), G. W. 0. Hunt, Esa„ Lieut. J. II. Inlislp. K.F.C.. T.W. D. IubUji, K. 0 ..U. W. laFrence. 
Esars., 2 nd Lieut B. 9. G. Beeson, E. Isnvln. Esmo.. Cavt. Lock, miorP.J.lAKRrd «*dmr 
Army ret.). The Bari of Lytton, Oapt. E, D. Molynoux, Lord Monk-Brotton, an.. Bw. W. 
Montgomery, sla., fUiss hrax Muller (waid), Xt. Eovill. R. R.h'orton, 0. Q. 

(k’Storley, 2nd Lind . Orr, Capt. Ti. V. Oulil, CL W. Ihotlicro, II. Rachhimi, M.A., H. RiflWlJ, B. O. 
Trench, Esnra,, Oapt. H. B, Usher, LI tut, Y. N, li. U. Wnccnt, U. Vaughan- Williams. K.o. (tmpzii). 
Cl. Young, sr.v. 0 ., Esars, 
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TRADE DIVISION. 

Director 0 / Trofffl Division.. .Go plain Alan CV. Botham. 

Acting Annuitant Director of Trade Division... Capioitf Homee W. Longden, O.m.g 
Secretary to D.T.D Staff Pavm. John Kid dalle. 


Captain W. T>. n. Margo^on bet.). 

T. II. Edflitcr, (rcf.l. 

Philip Walter ( rcl .). 

Reginald Ij. (Mali! on (rcl.). 
Commander Maxwell ft. Andaman {art.) (ret,), 
William O. G'anMo («c/.). 

Edwntd B» Compton (rcl.). 

Sir Charles L. Oust, lit., it.av.o,. 

an., o.M.a., ai.n. bet.). 
Oscar V. do {Satgo (roU. 

'Uhotnaq Plshur. 

Walter V. K'oo (ret.). 

Andrew L. Htmngo. 

A. If. Tnrlr'fcoti, m.v.o. U'mero.). 
Fianefa (J. Vaughan (tempi/.), 

Henry do 31. Tapper (tempy.). 

Robert O. Wilflon, p.n.o. 

( William Olnman. 

W- 30. Amold-Forul or (tnnvomrllu 
(Machcd). 

T 'utmrro ) } n,,Bl1 0 AfnoM-Fouilw. 
lAntt.R.N.R. W. H. Stowiul. 


TAeutrOom. 

R.N.VM. 


Lieut . 
R.N.V.R. 


IP. IT. McOormlck-Qoodharfc. 
McCormick, doodhart. 


.John D. D. Joco. 

Eugeno A. Tunic. 

Arthur N. Floldcn. 

John McK. Robertson. 

.llcmy 0. Rush (rrU. 

Idcut.’Coh ...Til cm us ]j. Hawltlnfl, o.it.a., r.m.l.i. 
Flee' paym. Graham Hewlett, 

Shjf ravnu Cunningham Pi lor. 

William ft. Scotland. 

Staff Pavm. I U meld B. Tu/Mll. 

ll.N.ti. nv. A. J. Box ford (act.). 

} TToury J. R_ Maitland. 

Alexander R. Mnlllson. 

Aithur Brlght-Biulth. 

} Josopli n. Wilson. 


Eng. Com. . 


Sub.-TAcuf. 

li.K.V.R. 


Asst. Pavm. 

R.y. r. 


a ..a ) Mholto Q. Douglus. 

A nut. Pavm . (. a u*trwraf™si 


2 Second Division Glories. 

1 Accountant Olcrk (lent). 

2 Olorloal Analutants. 


11.N. V.R. 
Civil Staff. 


V Hugh 3. KUngiiford. 

) Frederick J. J. Shhloy. 


U. 3. MoflH Blundell. Esq., o.n.u.. 
(unpaid). 

Sir Frederick Bolton (unpaid). 

H. Burnu-ryo, Esq. (unpaid). 


15 Temporary Clerks. 

2 Boy dorks. 

3 Higher Grade Women CIorks. 
25 Women Clerks. 

The following have been appointed for temporary sendee during the War .* 


ilfrs. 0. IT. Campbell (unpaid). 

U. 0. Gumbcrbatob, Rea. ( un- 
paid). 

Allan Deacon, Esq. (unpaid). 


J. J. Renton, Esa. 

O. D. Hardlngo-Tyler, Esq. 

W. W. Hargreaves. Run. (impuirt). 
J. Heron Hopper, Esq. 


SIONAD DIVISION. 

Aollno Director of Signal Division... Commander,.. 11 Mined It. Nicholson, d.r.o. 
2Varaf Staff. 


TAcut.-Gom. Gerald R. Vllliors. 

■btonl Francis p. 0 . Brldgoman. 

Frederick W. Boswoll. 

Tteitl. U.N.V.R. W. Clovolaml-Stoveiw. 

Frederick W. Atioibitry, 

Lionel W* Huntingdon, 

Major If.Af .A. Stephen 0. Waco. 

Oapt. (act, Major) It. AT. Edward Glllesplo, d.s.o. 
___ _ , t (Staff OJfr. 2 Grade) 

Fleet pavm..,.JotmlH. A. Brown (act,). 

Staff Pavm. John D. Syson. 

Alexander 0. Homo (act.). 

Edward W. H. Travis (act.). 

George H. Russell (act,). 


Pavm. R.N.ft, John W. Sells, u.a.o. (act.). 
Sub-TAeut. Ji.N. V.It. Brian Rhys. 

William 0. Plielps. 
Gordon 0. Young. 
John K, N. Cliarter. 
X/aurence O. Robinson. 
Uruald S. Parnell. 
William a WMmot. 
James L. A. Huggan, 
John L. P. lAmbo. 

Wi. Tcleg. ...John R, Barnes. 

Wl. Writer.... So hn a Altered! (acid. 

2 Chief Writers (1 pcnmU. 


a Hired Extra Clerics, 


om Staff. 

| 164 Women Clerks. 


ANTI-SUBMARINE DIVISION. 

Director of the Anti-Submarine Division Captain William W- Fisher, M.V.O.. n.w. 

Aeririant-THfector of the Antl-Submitrine Division Captain Claude Seymour, d.s.o., n.w. 


Seo retai l/ to D.A.S.b. 

Captain (act.) A. M. Yoats-Brawn, d.s.o. 
Commander ...John W. Carrington, p.a.o. 

George B. Dewfs. 

Edward H. Russell, 

Lionel H. Hordem. 

Iiovcson G. B. A. Campbell, n.e.o. 
Henry L. Ultchlns. 

Ena. Captain Henry W. Mctcnlfo (ret.). 

JSrtff. Com. ...Edgar W. JtUoy. 

Temp. Eng. JAeiU.-Com. Thomas Ourr (act.). 
TAeitf.-Gom.„. Stephens. English. 


..Staff Pavm. (act.) Marcus Blake. 

Lieut,- Com. ...Archibald JS. Willoughby (emero.). 
Lteut.-Com. U.N. V.R. Rouls O. Beinaeelil (act ,) , 
Taey M. W. WftllJs taot.). 
lieutenant ... A nthouy H. (loafcley. 

Colin A. G. Uutchlsou \tcmp.). 

JjUut, P.N.V.n. William U Proeoc. 

Henry V. M. TTawarih 
Cedi A. V. Roper. 

Pftkenham W. A. H. M. Beatty. 
Donald IX. Morris. 

Staff Pavm. (art.)... Gordon Franklin. 

Sub'Lieat. n.N.P.R....Pml JVIcQ. MolTaL 
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Staff Cloth.. 

1 Clerical Assistant. 

A Temporary Clerks. 


Civil Staff. 

W. G. Johns, Ebq. (act.). 

W. It. Dale, Es<l. (act.). 

1 0 Women Clerics. 

2 Boy Clerks. 


MINESWEEPING DIVISION. 


Director of Minesweeplno Captain Lionel G, Preston, o.n. 

Captain tact.) Hairy IF, Cayley, d.s.o. (ret.) (Dial son Officer). 


Commander Homy M. J Bundle tact.). 
Lieut.- Com. Graham 0. Glen, n.s.o. 
Thomas 0. MaoGlll. 

2 Temporary Clerks. 


TAeulenant Cliarleo n. Powell, r.n.v.r, 
Gerald M. Morse, n.N.y.n. 
Staff Paym. Reginald B. Ford (act.), rt.N.n. 
£ Women Olerks. 


Captain Bertram H. Smith (ret.). 
Captain ll.A.N. George F. Hyde. 
Commander Hugh B. Mullenoux. 
John Kiddle. 


MERCANTILE MOVEMENTS DIVISION. 

Director of Mercantile Movements... Captain Frederic A, Whitehead. 
Secretary. ..Staff Paym. (act.) Paul S. Strickland. 


Staff Paym. John M. Hodge. 


Cuthbert D. LongstnJT. 

Commander R.N.R. Herbert W. Kcnriok. n.n.tref.). 
LieuL-Oom. Claude B. Evans. 

IAeut.-Com. R.N.R. Cecil E. Pllldngton. 
IAmOma.nl U.N.ll. Jmnee R. Harding. 

Lieutenant U.N.V.C. Frederick a. Lidotonc. 
Snb-IAeut. R.N.V.R. Philip S. Knowles. 


Pleet Pam. H. W. Eldon Manlsty. O.M.O. 

(Organising Manager of Convoy.) 

Commander Reginald 0. L. Owon (ret.). 

Commander R.N.V.R. Henry D. King, D.0.O., V.I). 

Rollo Appleyard. 
Umt.-Oom, John O. Wyatt (rel.). 

Lieutenant Geoffrey E. Barton, 

Lieutenant R.N.T.R. Hubert M. Klsdell. 

acoffroy F. Gilbert, 

Alan P. Herbert. 


Asst. Paym. R.N.R. Philip K, Hutchinson. 
Asst. Paym. R.N.V.R. Robert W. Carroll. 

Robert P. White. 

U Robbins. 

Robert H. B. St. John. 
Hubert G. Hickman. 
Thomas Sherratt. 

N. A. Leslie. Esq. 


Captain Herbert M. Edwards. 
Commander Frederlo G. S. Peile, 


Captain ...Cathoart R. Woson, o.jr.o. (Captain o 
Naval Pugs). 

Commander.. .Hartloy E. G. Moore. 

Norman B. Youol trrt.). 


Staff Paym. Eyre S. Duggan (act.). 

1 Minor Staff Clerk. 0 Temporary Clerks, 1 Boy Olorfc 12 Women aeries. 


TRAINING DIVISION. 

Director of Training. ..Rear-Admiral Snmes 0. Ley. o,v.o. 


MATERIEL DEPARTMENTS. 


DEPARTMENT OF THE DIRECTOR OF NAVAL EQUIPMENT. 


Director of Naval Rauipment... Captain Edward M. PUlllpotts, om.. AdC, 
Assistant Director of Naval Equipment... Captain Humphrey T. Walwyn, d.b.o. 


Captain Alexander Farrington. 

Claudo 0. R. Brandon (ret.). 
aomnumder ...George n. II. Holden (ret.). 

Frank F. Rose, n.s.o. 

Sydney B. Boyd-Rlohardson. 
AUck Stokes. 

Edmund L, B. Lockyer, n.s.o. 
(ret.) (act.). 

Commander Bowls G, E, Orabbo, 

H<U R,W,B. } Jo! ™ W. Williams. D.S.O. 


Lieut. R.N.R., Arthur P. Ocoxlord. 

Lieut. I Norman Wilkinson (temp V.). 

B.N.V.R. 1 Charles Thomas (lumpy,). 

O. Payne (tempy.), 

Hubert A, Yoekney. 

Cecil icing. 

Oswald R. Moser. 

Mwtlnmr Copt. Henry R. Teed (ref.). 

Carp, Lieut. ...Thomas L. Soper, 

Carpenter ......Joseph S. Legg. 


10 Lieutenants R.N.V.S. lor work at Outporbr, 

l Dockyard Clerk, 2nd Grade. 1 Higher Grade Woman Clerk. 15 Temporary Women Clerks. 
2 Modellers, 1 Woman Modeller. 
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SALVAUJi] HTilOTXON. 


Aar.htanl Director of Naval Mqntyme n< ( for Salome). . . CJtntfain Chilfifcophor V. Metcalfo, d.s.o, 0 cl.). 
(Jiiiftmtmrlcr ... James 11. DaHtan (ref,). | titaff itaym, ...Arthur W. J3. Mraatingrr. 

a Women drilcfl. 

LteuJ. Zt.iY.JB. ...Georffo ‘Davte (tempi/.), 

James O. Intrmni (act.) (tempi/.). 


Salvage ojfiecrs. 

Commander \ James W. Grapoy (art.). 

11.NJL f rvo J. Kay (ad). 

Giiailpfi K. Botiflsnw (net.) (tempi/.). 
(Jad oj Chief Satwwc Officer 
In McdHeiraneaii). 

Gootru .1. whoclcr (act.) (tempy.). 
Oomvmuhr •* 1 Corbett Jt. Mulct (<k*Z.) (tempi/.). 

Jf .V.K.B. ] David W. Met lullto («rU (tempi/.). 

A i i/ 1 Ian l Salome 001 cars — 

1 Aent.'Vom Uurlxm O. 0. Dnmunl (>■/(.). 

(Ti'/niw. AsHinlunt tfultuwc 
Officer). 


Lieut. R.N.V.R. Gocll tl. JBifloliopp (tempi/-). 

(4111)01 L BL Gcor/jo (tempi/.). 
John 10. Me Qu eon (tempt/.). 
John JO. JP. Gllmoy (tempi/.). 
James tfmllb (tempi/.). 
Garrard I* V. Jones, 

Him. DU J... l ,Toaex»n II. Vino (act) fieww,), 
Kh( 7 . ill’ll/ diailes V. Bmlth (lempy.). 


Waml Salvage Advise:.. . F. VV. Young. Eeq., u.i.H.n. 


Hmurintcndenti of (hmtrael-bulU Ships — 
Rear-Admiral John I 1 ' 10. Green. o.n. 


Cor Contract work (not Including Destroyers) on the 
Clyde 

Addrow— Brooraban, BrocmihHl Drive. L'nrtlek, Glasgow 
for Contract Work (not luoludlng Destroyers) on tho 
Tyno. TUnnies, Mersey. (it DMiw-ln-Jfimiest, and 
nt Himdcrlnnd. 

AiUirm— 4. Oshorno Vlllno. Ouborno Avcmie. Nfwcustle- 
(. on-'J’yiiB. 

Captain Superintendent of Torpedo Boot Destroyers buihltno by Contract. 

Captain Oyrll Asset. Address — 47. Victoria Rtxcot, fl.Y/.l. 


Hear- Admiral Allroil 10. A. ((rant 


DEPARTMENT Of TOT) CONTROLLER. 

Controller.. .Sir Alan Garrett Anderson, ir.n.14 
Civil Aits blunt... J. A. O. Champion, JOsa. 

Secntmiat. 

Seerelaru—tl. It. Hcotl, Esq., O.S.I., Aschlnal Secretary of Vie Admiially tact.). 

Trlnclual (!lark...d. il. AlunJuin, Kna. loot.). 

Assistant Principal Clirks—S. T. Blackwell. ISO. tact.). 

J. A. U. Champion, Esa. c«d.). 

O. vv. ixm-miiiu. JOsn. (ait.). 

Staff Cte il's.,.10. ,T. Toner. 30«i„ Allied WotUra, Esq. (ad.). 

S Aotlmr Minor Htair Olorks. a Second Division clerks, 1 Acting Bccond Qrado, 1 Acting Third Grade 
Dockyard Clerlcn, 18 Xompy. Olurks, nnd 88 Women Clerks. 

The 1(1 (low ino have been appointed for temporary service during tho War: 

A. O. Clnuson, Jt.o. (unpaid). and A. Gilbert. ICUijre. 


DEPARTMENT 01? TUB DIRECTOR Of NAVAL CONSTRUCTION. 


Director of Naval Construction.... Sir Eustace II. Tennyson d'Eyncourt, jc.cji. 
Deputy Director of Naval <knwtr#riion...W. n, Onrd, IOmi.. o,B„ u.v.o. loci.). 
Assistant Directors of Naval OomtnicUon.,.1:. Dally, Esq. (act.) (Superintendent of Naval 
uonstructicm). A. W. Johns, Esq,, (act.). J. II. Narbetb. Esq, M.v.o. (act.), 

II, Pledge, Esq., A, E, Eiolinrde. Esq. 

Superintendent of Admiralty Experiment Works— It. E. Jfroude, Esa., a.n.. nr„D., ir.iu). 


Chief Constructors. 


W. TV, Attwood tart.). 

S. 10. Boylaud loot.). 

F. Bryant (ad.). 

A. J. Hobson (ad.). 


0. W. Knight (ad.). 
C. V. Mundfly (ad.). 
0. A. Payne (ad,), 

V. h. Pothlck, Esqrs. 


Assistant Constructors, Tl let Class. 


T. n. Bentley 

(Ovcrseelmr). 
A. Cannon 

(Overseeing). 


G. Dnckuoy 

( Overseeing ). 
W. ID, Noblo 

(Oeenertrw). 


Constructors. 


Q. A- Bassett (ad.) 

(OvarseeUo), 

0. M. Carter (ad.). 

E. B. Oharlg (act.), 
a U. Ohild (ad,). 

S. V. Goodall (act.) 

(Tempi/, detached). 

Q. ITaunuford (ad.). 

E. B. tlnrSes (act.). 

V. Hickey (ad.) 

C. J, VV. Hopkins tact.] 
A. 10. llorloy (ad). 

U. W- KerrWgo (act.). 


P. M. I.ee (act.). 

O. S. Lllllorap (act.). 
W. J. Martin. 

T. L. Mathias (act.). 

T. L. Mayor (a el.). 

H, J). Mcryon (act.) 

(Overseeing). 

A. Nlcliolls (ad.). 

W. G. Sandora (act.). 
A. VV. Watson (ad,). 

3 j. C. Williamson («!.). 
T„ VVoollard (ad.). 

Esqrs. 


E, S. C'urphey 

Overseeing). 

W. Fronde ( llaslar ). 


R. V. Pother: 

V. U l). Roaers. 

W. JI. VVollond, Eeqrs. 


G. MoCIophrit*. 
It. J. Monk. 

J. E. 1*. Moon. 
F. 0. a Rogers, 


Aesistanl Constructors. S ml Class. 

V. O. Shepheard. 

8. N. Tiovun. 

1C II. Watkins, Ewiru. 
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Temporal u AssUUunl Constructor s. 


a. a. Afcos,tcr, b.ho. 

J. Angus, ii.so. 

CJ. W. Hina, n.sn, 

M. L. UUauipncrfa, B.iiO. 
ii\ U. Cocks. 


1). A. OrtkiTjr, B.uo. 
.1. L. Davies. 

D. L. Avans. b.sc. 
'f. Graham, n.fsu. 

W. It. Hockivclay. 


A.. JO. Kimbailcy* 

Bl. AT. J'.irlior. 

G. MuL. Paternon, 

i,.no. 

A. 1*. Pattoisou, u.'it'. 


F. J. A PuumU 
1\ G. JiOLISP, B..1, 

-T. TL. Sowdori, d.Ho. 

T. 10. tJowUcn, e , sg. 

J. (J. M. Wilson, Eft'ii'd, 


Temporary A> Una Assistant Construdora. 


G. Chaiio. 

J. ri. Clark* 

W. U. Uustcott, 
CL Xluuulsett. 


W. t». Laughton. 
1 J . J. Parmitor. 
G. 30. Peaoh. 

G. Poirney. 


A. 3?. Purkins. 
rr. l'hllpol. 

F. Skeens. 

A. Taylor. 


S. F. Thorn. 

A. Wurrcii. 

it. U. Whileway, lOaauf. 


Temporary Aaei8tnnt...Sl. W. Dana, Esq., m.a. 

Inspecting Officer of Smiths* lVork.. Fj. T. Pearson, Esq. 

Curator of Drawings.. AV. J. Moore, Esq. 

Confidential VlcrJc to D.N.O....J. Luffinrm, Esq. 

Technical Chrk to D.N.O....XV. 11. Malpas, Esq. 
fid Prindpal and 2S5 Assistant Ovcrseeis. 

27 1'irat Olnyfl and HI Second (Jlasa Draughtsmen, 1 First (acting) and 1 Third Grade Dockyard Cleiico 
10 men and 17 Women Typists and ClerltH, 1 Hoy Clerk. 4 Alodollcis, and 28unnrintere. 

Sm rintemlim Electrical Engineer. ...C, II. Wordinghain, Esq,, M.I.O.U.. tt.i.sr.i)., m.i.e.e. 

Electrical Engineers, Higher Guile... A. D. Constable, ir.x.u.u., and E. T. Willianw, M.i.ifl.n. (act.), Esqrs. 
Electrical Engineers . — EL Melville Ackery. UJ.u.ia.. J. S. Beddoe, a.mj.e.e. («rf,J, V, P Fletcher, 
a.m.i. 0 . 11 , A.M.i.n.i-]. (art.), if, o. Fomtur, u.i.d.e,, W, P. Scott, a.bi.i.b.d. (act.). and R. Wightuian, ISsqrj. 
First Assistant Electrical Engineer 8....W. If. Chatten (act.), If. IL Ik Green, A.ai,i.E.E., and J. Shaw, 

a.m.i.k.d. (act.), Esqrs. 

Tempo. Asst, Electrical Engineers. ...IP. Morton, a.m.i.e.e., and E. W, WUIIb, a.m.i.e.c., Esqrfl. 
Second Afulsfcant Electrical Engineers (act.), 8 Hint Class, 7 Second Claps, and 5 Temporary 
Draughtsmen, 0 Tempy. Clerks, 6 Women Olerltfl and 2 Boy Clerks. * 


DEPARTMENT OF THE ENGINEER IN CHIEF. 


Engineer- in- Chi* J of the Fleet... Eno. Vice-Admiral George O. Goodwin, an. 
Deputy EngIncer-in’GhUf and Nuvcrinleixtait of Naval Engineering— 

Eng. Ecar- Admiral Edouard Gandhi. 

Assistant Enaineirs-in-Ohicii^' Captain Charles XV. J. Bcarblocfc (tcmpv.l 
Assistant mamem %n m Captain John McLauriu. 

Eno. Captain Edward A, Short (ret.) (temp.). 


Engineer Inspectors. 

Eng. Captain... David J. CarrutUers. 

Eno. Commander . . .Frederick w. Marshall. 

Arthur E. Tlyne. 

Joseph .T. Kir win. 

Lionel M. Dobbs. 

John Hamilton. 

Thomas G. Praetor. 
William 8. Mann. 

Robert Bcoman. 

James F, a haw. 

Eng. Licui.* Commander.. Slunlw C. Church. 


Engineer Commanders . 
Janies J, Sargent. 

J«ho IT. Harrison. 

Ernest Nlbbs. 

Engineer Lieutenant- Commanders, 
Lvrtmm W. Knott. 

Frederick ,T. Pedrlck. 

Walter W. i/oclc. 

Harold ]i. Tostovin, d.r.o. 

Georgo W. Odam. 

Edwin E. Hfc. John (ret.). 

Larry 11. Carter, 

John B. Orr. 

Edwin WllllftinBOii, 

Lawronco Tumor. 

Engineer Lieut ... Brian J. H. Wilkinson. 


Civilian Engineer- Overseers . ..XV, Lefcfcy and Af. Ord, E«in?. 

Examiner of Dockyard Work ...E. Fage, Esq. (act.). 

Examiners of Engineering Accounts... T. J. Hartnell (act.) and J. F. W. Uottcrlpy (act.). Esqrs. 


10 lfit Class Draughtsmen, 21 2nd Clara Draughtsmen, 14 Temporary Draughtsmen, 
B Dockyard Clerks. 1 Hired ‘Writer, fi Temporary Clerks, 2 Extra Clerics, £2 Women 
Clarks. 2 Boy Olorkfl. 


DEPARTMENT OF THE DEPUTY CONTROLLER FOR DOCKYARDS AND 
SlUPBUl LDIN G . 


Deputy Controller... $lt Thomas Bell, K.n.u 
Director of Dao7cyard* and It amirs.. .Hear Admiral Laurence 35. Power, o.b., c.v.o. 

Deputy Director of Dockyards and Rcpal W...E. R. Date, Esq, 

Superintendent of Dockyard Branch— Assistant Director of Dockyards and Repairs— 

21. J. Webb, Esq. Em, Captain Robert 31. DJrou. n $. 

Electrical Engineering Assistant., .W- McClelland, Esq., ji.i.h.e. 

Secretary to D.V.D.8....E. O. Routly, 15sn. 
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htanagcr, tlonstruetise Depot tmrnl — 

F. B. OIlls, JJsq, tteinpy). (For special 

sendee.) 

OIM Constructors — 

(I. M. Anscy, Esq. (tempt.'.) 

(J. IT. Ciitxforil, Esq. tact ) (teoipy.s. 

<J. U. Hull, Esq. tad.) Uomi n/.). 

Otinsti itdors — 

IV. T. Davis, ISsq. (tempv ). 

Cl. V. liudford. Him. (flit.). 

,f. Mcllili’I'U, Esq. tael.). 

U. I). Wuuil. Hmj. (not.). 

Esatnhurj o. 


For Special Persia,’ — 

Km. Meat. Admiral linker! MnmLon, a, B. 
trel.) Hemp V.) 

Kim. Him -Admiral Charles Build. 

IJw. Captain Albert!!, i’oimiliinn Ird.). u.M, 
Kim. ihwhun U. IV. Murray (ret.), n.n. 

Kntriirir .tssi, louts — 

Kiel. I ’oinmiiiuii i Kamni'l P. Fovgueon. 

A’W. Uctil.-Uommaiidrr A. ti. Budge. 

T. E. lilvy. Jflwi. (toil from Ilaiilbowlim 
Doekyuid ) 

E, 'Jt. laiiuuiialil, Keq. 

Uvekmiil Work— 


V. II. H.inl‘ 1 . B. A I, nicy, J. I). lllbby tad.), .1. nil In, W. 1,. Coin, I 1 ’. UimdiM, 

O. ILcuwoud tael.), F, .). Fluti'lnw tael.), J. A. Faye (act.), unit ,1. II. Marlin tad.), Hum. 


Kin h leal Engineer Tlbher (trade.. T. Edin", Esq. ttuspy.). 

Eleetmat Enulnei re.,.J. B. Ucildoc. A.H.r.B.n. tael.) and A. IS, FianklliiB tart ), iCmjiu 
Clint Assistant Clnhual Niwnirtrs. .11. V. Illn-lr (art.), E. J,. Plain tail.), 

.1. Moray tad.) and .1. II. Ward (ait.). f'Htqrs. 

Ohi teal Arinlr.i t.. A). 0. Hlunliury, Ena. tad ). 

Senior VialUna Inspector of Timber.. .IV. It. Hooper, Cut. 

VbiUiiu Inspector of I’tsitor... Alfred James, Hsu. 

II llurlivaril Clerks IFIml Grade), (I Dockyard Olerl.9 (Hecnnd (liailo), 1 Senior Diiuiglitnnmn. 
0 First Ohms Dranglitimion, 14 Unwind 01am Pnuiffklsiufn, 14 Dockyard Olorks (Third (hade), 

3 Hired Willors, 4 Tomiicnary Clerks, 33 I’cjualo OlcrkB, anil D Boys. 


WtURSlHB PRODUCTION SECTION. 

LONDON STAPH'. 

lllrerior of Warship Production. ..V/. ,1. Berry. Esq.. HD. 

Jh only Director of Warship Production... Ktta truer Captain J. <3. IJvciBldgo, tt.n. 

Assistant Director of Warship l'roduc/toit...K A. Pcaico. Eeq. 

Superintendent of Warship Production.. ,W. H. Curler. Esq. 

Senior Muffineer Assistant. ..Engineer Captain V. T>. Martell, m. 

Senior Constructive Officer.. ..T. A. Yales, ifisq. 

Superintendent of Waiship Electrical Work...!. McOaltcry. Kuq. 

Secretary to Director of Warship Production... E. J. Wright, Hull. 

OoiisCueti.nl.. .A. Adams (art), O. Bulkcloy (art.), 0. IS. Ooodycar. J. 0. Jougkln lad.), 

E. F. Bnauncr (act.) anil L. D. StauBflold (act.), Esqin. 

Engineer Assistants.. .Engineer Commmder AY, A. Wilson. o.M.a.. b.n. 
engineer Commander V. A. Qordnn, n.n., W. J. Stallion (act.), lisa., W. O- Mntkows ttempi/.). Esq. 
Electrical Engineers. ..A. ,1. Foord (act.), A. Moore (act.), Basra. 

Assistant Constructors... ytf. Bultorwlck tlmvv.),'ff. J. Craig, D.so. (tempi! .)• R. Falrloy ttempy.), 

R. MoMUlan (tempv.), D. B. J. Otlord, J. W. Wcstlulco (towny.). Kbqib. 

Financial Inspectors ...E. Coilyo, R, C. Knlglit Umpv.), Esqra. 

Engineer Inspectors ttempy.)— R. N. Brown, G. Burton, L. H. Forsyth, W. A. GuthllO, Esors., Lieut. 
It W. Util. D, A. MoFarlano, 0. Tillotflon. T. U. Mathows, D. Hutolicon, S. n. Wsrron, E. H. Pollclt, 
1,. 1 J.JNobbs, Esars. 

Inspecting Officer. ..W. O. Thomas tret.). Esq. 

First Assistant EkalHcal Engineers. -.0. 11. Jowott (aot.), 0. n. Klyne (act.), 

E. F. Kill (act.!, Esqrs. 

Examiners of Accounts ...E. E. ltagsrs ttempv.), Q. Taylor (tempv.), and 
W. E. Vans tone (act.), Esqrs. 

Assistant Examiners of Accounts.. ,T. Batt (act,), J. Bouldeu (act.), W. Bray (act.), W. J. Case (art.), 
J'. U. Gay (act.), A. H. Hollis (ad.), S. W. R. Plppott (act.), G. E. Wilson (act.), EHqrs, 

2 Dockyard Ulerks (ad.) (First Grade), 4 Dockyard Clerks (act.) (Second Grade), 7 Diaugblsnum, 

2 Dockyard dorks (ad.) (Third tirade), S3 Temporary Clerks (female), and 
14 Temporal y Clerks (male). 

OUTDOOR STAFF. 

Clyde. 

Warship Production Superintendent.. .n. J. Blaudford, Esq. (Address.. .106, West George Struct, CUnsgow. 

Deputy Warship Induction Superintendent.. ,F. W. Sonic, Eeq. 

Warship Production Inspectors... A. & Beard, F. J, Berry, J. Bryant, W. E. Dead, W. T. Uoaltln, 
VI. B. nngmnn, F. G. McCulloch, F. w. Hobson. Esqrs. 

Warship Production Inspectors (Engineer),.,!, Appleby. VV, Bugg. D. McMillan, M, Munro, Esqrs, 
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TxMi. 

Warship Production Supcitnlendcnt...A. M. Woifhlngton. Esq. (Addicts... 1 Mdbuni IJoutc,' NcueaBlle- 

on-Tyuo). 

Dipuly Warship Production Superintendent.. .3 . lanes, Esq, 

Warship Production Inspector J. F. Lcmtlierby, J, J. N. Batoy, A. B. Blatchford, A. 13. Moore, 

J. W. Tumor, j, Soiophoii. klsqrs. 

Warship Production Inspi-dors (Engineers)... P. Corns. J. Findlay, T. McBride, 0, Stuart, Fame. 

Mdimiy. 

Warship Production Sunci intriiifcnt.-.fiT. P, Payne, 1 ]sii. {Address. ..2iiu, Boyal LIycr BllildJugb, Jjtvcipool). 
Deputy Warship Production Superintendent.. .V. Wright. ilsq. 

Warship Production Inspectors. ,.\V. J. Buuday, E. A. Cnwden. U. W. M. Haulson, 

T. M. Taylor, Esqrs, 

Warship Pioduetim Inspectors (Engineer)... IS. GouUl, J. Howells, 0. Verity, Ewirs. 

London and Sootiilun District. 

Warship Production Superintendent...!. W. Dippy. Esa.. Admiralty (Block V.l. 

MANCHESTER, SDDmDLD, AND LDBDH DISTRICT. 

Engineer Inspector... IS. Anthony, Esq. 

BKumrcmAjr, Coventry, and Leicester District. 

Engineer Inspector.. .H. H. VofcoiB, Esq. 


3 Dockyard Cleike (Second Grade), 0 Dockyard Clerks (Third Grade). 


DEPAKTMENT Oh' THE DEPUTE OONTKOLLEIt FOB AUXILlAilV SI11P- 
BUILDIMQ. 

Deputy Controller. 

Major- (tenoral A. S. Oollard, 0-B.. BE. 

Director of Auxiliary Shipbuilding. 

Deputy Director of Auxiliary Shipbuilding. ..A. \V. Sampson, Esq. 

Assistant Directors of Auxiliary Shipbuilding...'!:. A. Abell, Esa., T. W. Davis, Eeq., R.M. Gillies. Esq., 
Poter Stoble, Esq., Dr. n. A. Troadgold and Licut.-Ool. E. W. B. Pinkney, ».s.o., a.b.o. 

Depuls ‘Issistant Directors of Auxiliary Shipbuilding.. .Major F. L. Pickerselll. n.ir.A., Henry 
A. Butt, Esq.. 0. Scott. Esa. 

Directors of Ship Repairs. ..G. S. F. Edwards, Esq. and H. M. Grayson, Esq. 

Assistant Directors of Ship Repairs,..!!. E. Parlott, Esq. (set.) and A. W. Davidson, Esq. 

Deputy Assistant Director of Ship Repairs...!. W. Jack, Eeq. (act.). 

Inspectors of Shipping.. .H. I». J. WlllBon. Esq. (act ) ; Carp. Limit-Corn, (ret.) George Hickey, R.N.. 
Carp. IAeuL-Com. (ret.) Bobcrt G. WIthcll, b.n.. Carp. Lieut, (ret.) Georno Beeves, r.n„ 

Carp. Ueut. Iret.) John E. ElHtouo, r.n. and Ch. Carp. George Sim. n.N. 

Outport Staff .. .14 Senior Inspcctois and 21 Inspectors ot Shipping. 

Chief Inspector of Auxiliary Shipbuilding— V. Wawn. Esa- 
Assistant Inspectors of Auxiliary Shipbuilding...!. Catto, J. W. Donovan, Esqre. 

23 District Superintendents with Deputies. 

Technical Assistants...!. U. Bell, W. H. Benoy, W. Bradnoy (tempi/.), J. E. Cole (tempi/.), G. Fuller, 
JO. Graham (tempo.). H. G. Hodge, E, E, Ohlerslmw (tempy.). Blanchard X'cekott, T. 0. Bollund 
(tempi;.), Henry Sanderson, 0. P. Sanderson, D. S. Smith (tempi/.), Allan Stevenson, W. L. Stuart 
(tempy.), Alexaudor Urwln (tempi/.), F. Walker, and S. E. Wells, Esqrs. 

Technical Assistant Engineers .. . Bonjamin Allen (tempi/.), H. T. Backhouse, John Barr (tempi/.), n. P. 
Olarldge, Norman A. Oollard (tempy.), John Denny (tempi/.), W. Howto. John G. Jeumsteme, W. M. 
Morlson. F. O. Postle, J. E. Eobb, J. Hobertson, G. 0. Thompson, J, W. Thompson, and F. L. 
Williams, Esqrs. 

Tempy. Assistant Engineers .. .Frederick Bolton, J, T. Carr. Thomas O. 0. Chant, J. Collie, A. Drew, 
11. E. Farmer, F. B. Grlppor, A. E. Hurse, J. Kirkwood, G. F. Mnokay, J. MitchclljJ. 0. Morgan. 
Lieut. W. T. Nosh, b.n.v.h., a F. H. Nlghtlngulo, W. Eohson, 0. M. Skinner, P. Thomas, W. F. 
Ware, J. B. Whyte, 0, T. Wilkinson, and J. S. Young, Esqrs. 

Administrative QFlcere... Lyndon JL B. Blnleo, F. F. Hopkins, John E. K. MacKenzIe. 

J, G. M. Smith, and W. II. Byltes, Esqrs. 

Administrative Assistants... T. A. Lawreuson. A. Piokersslll, 0. W. Ward, Esqrs,, and 
Oapt, W. Boss-Brown, B.O.A. 

Superintendent of Shipyard Extensions.. .Major G. W. Brims, ito., n.r.A. 

Tempy. Clerical Assistant... W. Wlnstanley, Eeq. 

Assistant Superintendent of Forgings. .,H. F. W. Flower, Esq. 

Tempy. Assistant!), ..Cant. 0. E. G. Beadlo. R.G.A., Oapt. T. B. Ooull, Major J. W, Hamilton, P. M. 
T,r.i ~ Esq,, Oapt. J, Bobinsou Tigyt, Thomns V, Stout, R.N.V.U., and Copt. B. U, H. White. 



-K8 Appendix 

UIWARTMBNT OP TUB DEPUTY UONT ROLLER FOU AIlMAaLUNT PRODUCTION. 
Drnutn Conti oiler... Sir VIiiceiiL 3,. Haven, k.h.e. 

Scr.rctniu...\v. Tr. I’cltlfor, Esq. 

Naval Assistant... tint. Com. Artlrai K. l.r'jlor, d.s.o,, n.n. 

(Jivtrhni Assistants to D.V.AJ\...V. T. flaip, Ehq. and Jslvclclqh Bfnsh. Esq, 

Director of Production, Onus, Mountings rani Sloth.. L. I, Cl. .hcvcion, Ehq, 

Deputy Director at Production, duns, Moiintliura amt HUrhtn.,.11. H Bowel). tea. 
tUuhUmt Directors of Production, dims, Monn thins and flights. ..It. T. Gltiscodhm, Eon., am l 
Major IV. ElrluSiullh. i>.«.o. 

Droutn Assistant Directors of Production, dims, Moniitimu anil Nights. ..Cbm A. Halter. Kan ami 

U .1. ft. Orlun. Esq. 

hmrtar of Production.. .Torpedoes ,b Alines... A. J|. ifftll, ISui. 

Ihintiil till it lor of Print inihni... Tor iirilius ,t* Mines. . . (kiinniinuisr Curltnn 0. Bhernmn. n.N. (art.) dot.). 
AsAstunt Director of Pi odiictton . . . Vorgrdors and Mines.. .1!. A. D. Airland, ]{i,q, 
runiMiie Srclhm...l,tent.-Coiimr. W. If. McDonnell, n.N.v.n. 

Ti clinical AdeUur to D.A.M....U. T. llcni>, JCaq. 

Dlrtrlor of Production.. .Ammunition. ..if. K Wl.mhva’Jl, Eon, 
lXioilii Hi ret tor of Production ...Aianimi Won.. .Malar If. 1,. Wal'ion, ii.o. 

Assistant Director (net,) of l‘mliielion...Atinnmiilion...TAaii.)\. K. H. Ellis, h.n. (ret.). 

Deputy Assistant Director of Frodudton... Ammunition...)). B. Rayncr. Bmi. 


AUlSniP PRODUCTION. 

Director of Airship Drintitolioil..,V,, o. (liven, Wk|. 

Airship Section. ..wing Cant. Edward A. B, Mnntermnii, u.n. 

JEImj Uomnr. Harold L, IVoodooDjc. n.w. 

Commtmiler J. Malcolm Eraser, h.n.v.u. 

Airship Engine Section.. .Eng. Clonimr. Leslie. Uolilns, n n. 

Eno. Eieut. Frederick 11. Cl. Turner, u.n 
Eno. Eieut. Pcy Cl. Parry, n.H.o., u.n. 

It nitrogen Section. ..Lind. (tommr. Sldnoy tt. Lowcock. k.n.v.b. 

Limit. Charles A. dialer, u.N.y.it. 

Unit. Alfred II. White. It.K.v.R. 

Lieut, John It. 1 hitler, u.n.v.a. 

Lleilt. OjOll IdRlllfODt, H.N.V.U. 

Electric and IK/ 2' Section.. .Lieut. Artlinr Prleo Head, U.H.V.ll. 

Lieut. Arthur .1 . Osborne. u.N.Y.it. 

Airship Constructor... 0. 1. It. Ciraiiball. Hut. 

Assistant Oonslructors...)l. It. W. Evans, B. A. McCarthy, L. J. Bartlett, B. Payne, 11, Hay, 
A. l\ Cole., P. Bute line, Esqrs. 

Cmtf.-.A. 13, Wishold, Bbq. 

Airship Production and Inspection...'!). Turtcn Jones Ken. 

Flight Lieut. M. Bnrtlatt. 

Li col. It 31, tlaworth. H.N.V.ll. 

Lieut. J. D. Greenwood, n.N.v.n. 

Sub. Lieut. D, Greenwood, u.N.v.n. 
Administrative Staff Officer.. Malor S. Robinson. 

Hit'll Assistfliil to D.A.P...,B. Pago, Esq. 

Chief DraugJitsmgn...O. Wale, Esq. 


District Progress Engineers... C. F. Dowtllns, lied., London i w. S. Edwards, End.. Brlntlmliatn ; .1. it. 
IXnUla, lien.. Olmwoiu : 0. G. Oowaln, lisq., Manchester : J. B. Orton, End., Barrow : A. II. Romans, 
lisa.. ShcpieH ; Major F. Vf. Yates, n.m.. Qrantliami and Captain 31. 'Wilson Youmc, EcutcusUcotc 
Time. 


SHIPYARD LABOUR DEPARTMENT. 

Director of the Shipyard Labour Department, . .Sir Lyndon Macflfisey, Esq., rr.n.n., n.o. 

Assistant Directors... G. T. Morris*, Esn. ( General Dio.). 

J. It. Bond, Nan. (Technical Dio,). 

0. J. Spencer (Labour Vto.L 

Vicc-Adortral \V. lie Balls, u.v.o. ( Substitution Dio,). 

Major R. Williams ( Priority and Transfer Dio.). 
A\soretary...R. 13. A. Elliott. Esq., l.u.a. (act). I Intelligence Officer, ..C. F. Farrar. 

Aset. Secretary. V. James, Esq. | Establishment Officer...)!, Walsou, Esq. 
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Substitution Id, t ion. 

Eng, Cufit. Utl.) Junjicr W. A. r.iuulL 
0 tni’i at Die! 3 ion. 

Superintend/ nt of Quito al <S tclUw.. W. Wumeh Leu, J'Nq. 

/>Upmiif< t niJ#fil 0 / .Nkeotw fifty* S«c'p{>rt...XI. hi. Hattiibc, llnq. 

Liaison Su lion... 11. Wicks, i . 1 . 

Labour him • on. 

i Nuperhtb/UM Irani Piri ton., at, Jl. Pox, Esq. 

Legal Asshtauls... 0. It. W. ,) dinson, , R. P. Rlngwood, 1 ft q. 

Technical Division. 

thief TeohnUal 2rtij>ftfor...A. Mi'Deiuiofct BeroVe, Esq. 

Inspector of U'Qiaoi'i, Work... Lint v Gcitnide Cratvfoifl. 

Pi ioeliv and Trans ft r Division. 

Asohilant list Class),., Lieu Unant A. Tv. Steuhousc. 

The following hat c also been appointed, or lent from other D< van toads for tempo t ary service 
during the T Far 

W, Adam, J. J. BliUUeatonn. W. Clougli, W. Grahnm. P. Gray. II. I.. Jleywood, J. B. lilll. Austin 
Kendall, W. Knowles. Esqa , Mins 11, T*. Macaa tey, \V. B. BaLcUfle, II. A, flluupe, 

Eaqs., ill ms K. Toogood, 0. 11. Yeatmnn, Enq. 


PWrfcl Directors. 

A. h, Ay re [Qtasoow). 

.T. 13, Balter (Barrow). 

J. II. Biewertou {Southampton). 
A. W. Cbnntlcr {Belfast) . 

Lfc.-Col. \V. Cooper {Liverpool). 

Lt. -Col. A. Godlo (London). 

Eng. Rcar-Adml. {ret.) C. “VV. 

Gregory (Leeds). 

IT. O. Jokln (Hull). 

Eng. Capt. {rei.) J. Langm.aid 
(Biralnokaw). 

TT, JT. McOluro (ZV'simu.lto). 

,i. Gordon (Cardiff). 

Eva. Hear-Jdml. Wet ) A. J2. L. 
W cutaway (Bristol). 

Shipyard Technical Officers. 
Eng. Rear- Advil, (id.) J. II. 

Atlanta ( Dundee) 

J. D. Mol), Barbour (Live) pool). 
H. 1». Botbimt (Gardljf). 

'll, Jiuolcuall wcn'caaRc). 

». G. I>. Cuer {Liverpool). 

A, Dudgeon (Glasgow). 

J , J Juncan (Abet dt rn). 

Jl. 0. Fnrquhar {Glasgow). 

J. Grlffg (Glasgow). 

J, D. Gutbilo (Bristol). 

Johnofcon Hughes {Belfast). 

J. IT. .Tamos ( Liverpool). 

Cl. .Tolumou (London). 

J. litUdman (Newcastle). 

G. M. JMaolray (Sunderland). 

J. I). 0. Mnckonsio (Qlasooto). 

D, M. McKay (Qlasgow). 

R. J. Mills (Newcastle). 

P. Moorsom (Cardiff). 

T, R. BCftth (Qlasgoio). 


Loral Areas. 

P. W. Sfcmdy (Stockton). 

0. II. Thonme (Ladi). 

V. WehsttGT (Glasooiu). 

G. P. Wells (Unit). 

J. Wilson (Bi Mol). 

Engineer Technical Officers. 

W. T. Vndrewfi (Loudon). 

J. Bunthrono (TArerpool). 

R. Boucher (London). 

J. II. Chambeis [Belfast). 

A. Cnidhter (llult), 

U. II. Doiilge (Trull). 

E. Edwards (Himlnghnoi). 

,f. W. Elliott (Mavehfutirl 
L. T. G. Evans (London). 

I). U my (Leeds). 

.1. E. Hamilton (Baiioiv). 

G A. Tlaifc (Leeds). 

S. 13. B. ILebl) (Hartlepool), 

O. E. ITenzell (Leeds). 

0. 8. Home {AUrnrhealfr). 

0. A. Ilov^rlh (Glasgow). 

U. 11. .Tohn.'ton (Glasgow). 

A. MacDonald (Glasgow). 

Q. N. MoVlour (Glubgow) 

W. Murdoch (Sumhiland). 

U. B. Nlcliolnon (Cardiff). 

,T. V. Phillips (Ncvcustlel 
.1. H. Hold (Glasgow). 

(I. B. Richards (TJirmiMt/lmni). 

A. Eohortwn (Glasgow). 

U. M. Sayers (London). 
a. .T. Bflwell (Leeds). 

Eng. Reur-Admf. Get.) R, .1. Touch 
fSowfltawipton). 

G. Ttirnor (Bristol). 

W. II. Wfti'wlok (Lrpds). 


T. Wardo (Liverpool). 
T„ Yorston (Newcastle). 


Labour Regulation Officers. 

p. Black (London). 

II, Blair (Belfast). 

,T. Cox (Birmingham). 

W. G. OrulokRliftiik (Glurgniv). 

J. Cunningham (Belfast). 

J, Evans (Liverpool). 

W. H. FI Jter (Liurpool). 

W. M. ((tbnon (London). 

T. OiliUtbs (Liurpool). 

II. Ilndilon (Cardiff), 

The Earl of IlardwkUe (Lviidon). 
T. D. noppol (London). 

P. A. Herd (JitrmtuvAata). 

M. Hodgson (Nt wcuhtlr). 

R. B. Holt (Ncurmtle). 

\V. J. JncUson (Glaigow). 
ii, W. dobnson (Cardiff). 

A. W. R. Kewlcy (Nfucaslh). 

A. 0. Lnwrcnco (London). 

,). M. Llthgow (Glasgow). 

A. Magntty (Newcastle). 

W. Mai sh (Southampton). 

\V. NoFon (,‘fontoanipton). 

T?. W. Owen (Liverpool). 

(i. 1C. PoaTson (Newcastle). 

\Y. Ramsdon (Liverpool). 

J. T>. Rccs (CanlifJ). 

B, 8baw (Leeds). 

a. a Hfecl (Newcastle). 

Tl. Townrfc (Glasgow). 

E. J. Waters (NewcwiU). 

W. J. Wliite (Newcastle). 

W. P. WilHamfl (Bristol), 

J. U. Wood (GlaSoovi). 


Superintendents of Shipyard Labour. 
Lieui.-’Coloncl w. Cooper (Mersey). 

Ltout.- Colonel A. Gadlo. 

Bng. Capl. (ret.) J. Tjingmald (Birmingham). 
A. h. Ayro (Qlasgow). 

J. E. Bakor (Bat row). 

J. H. Browerfcon (Southampton). 

IX. G. Jeken (Hull). 

H, W. Johnson (OardiF). 


Suvei inlendenls of Shipyard Labour — contd. 
J. M. Lit h ROW (GhetOW)). 

II. n. McClure (N.E. Coast). 

Deputy Chief Labour (hoanising Officers. 

It, IIo<lKBon (N.E. Coast). 

W. Nelson (Southampton). 

Transfer Officer 
E. J, ’WaRers (N.E. CoauO. 


T 
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uatkiualh and i'iiumrrv DEPAimusNT. 

Dtrtchi i of Mnfi'riulH awl Prim its ..Lictd.-Col. It. 3. Homo. 

Personal Assistant to J)ticctnr... Lieut. 'V. <i. Ltoberlnon, it.N.v.it. 

A .stetant DircdoTn... I'm. Uapt. John A. UlehnrdH (art.). 

.f. ltogcrs, Kml. lading Chief Cimelrudoi). 

M. KlflAnno, liwj. 

P. Smith. Kan. 

LinU-.Com. A. At. M.icltobcit, ll.N.V.B. 

Piputii tssislunl Direr tor 6... linn. Com. Henry 0. Aiwloy lad.) Innuou.). 

Gapl. J. II. Skelton. 
limit. Jjunen Cnlilnvll. 

Adrian J.nmley. Esq. 

Aitinlmstutnr ami Tirlniiral Assistants. ..lAiut. I.. Nleoll, Hull. I, hut. W. 3 SuRilun lt.N.v.il,, 
Noe. Lieut. A. Allllicr, See. t.ieul. (i. II. At. TUiminwm. Sio. Mild. V. tl. Saunders, tun. 
See. Lint/ A, <1. Mayor, n.ii. .1. I'. Powell, M. Juniper, I>. (lampion, It. U. Hawthorn 
H, JJutli-r, H. .1. AikOTlclil. 0. MeQucon, It. I*. Ibulbiiry, Hankins Turner, It It. 1)1 odloJOsars. 
SUttidicttl A nhtonli.. . 11 , [.. Tutlll, Hhi. 

Ami dim l I'numush r II. Clenietson. 

Ufamhv r of Arm mi ft ..(), \Y. llrowll (net.), 
a Teumy, (Jleij.ii, 1># Totnpy. Women Clerks luul Typists. 


BTATIBTIOH DEl'AltTMlSNT. 

Ml to tor of Statistics... LiaiA-dol. J. (t. Ueiiarroll. c.s.o. 
DeimtV Mreetor...fAeul. II. Alaetao. 

Ifeads of NicIhms-lAcul. .1. II. M. llutierworlh. 

2nd Unit. J. Humbly, 

,T. N. (IriiuUni. Uwi. 

A. I 1 !. Klrkim. Hsa, 

W. J). Duffleld, Ella. 

Cl. Collins, ISsu. 

As.lt. Pawn. BJV.if... .William II. Anr,tire. 


PlNANCffi DIVISION 

A til:, tun l A eeountani-ttcni rat... A. Cumiluon, Una- (iirl.l. 

Hutu nnh mUno (,'terfc... A. It. Al. Vox, Una. (ort.1. 

Deputy Accounts dinars In ihauie of JlraneJir*.,, W. J. I lean. Jtou. (arl.l ; l{. (J. roltce, JSmi. lad.). 
Deputy .Promts OfflceiJ...ll. II, ll.iln. Ena- tuft.) ; 0. IT. Court, Jiuu. (a ft.). 

W. J. H. Greenland, IShii. lad.). 

Assistant Accounts Officers... It. II. AVestluke, Em. 1 n. II. Donny, IJsa. tad.) dent from 
Inland it menus ) ; if. 11. Johnson, Ena. lien l from Inland Itcvmve), 

Assistant Expense Accounts OJHm llenlbv Inspector Of Dockyard Expense Accounts).. .F. Hall. Usa. 
Assistant Auditors llcnt from National Insurance Audit Department). ..A. J. Cnittiu, A. E. Codrt, 

11. IfoiiUln, L. U. Gibson. E. G, Konch. A, Page, Euars. 

4 ttunosylBlnn Aenlntant clerks, 1 Assistant Clerk, X IUred Accountant Clerk, 10 Temporary clerlea 
Assistants, 7 Temporary Assistant Aoeountanls. 24 Tompomy Men Clerks. 2 Higher Grade Women 
Clerks, 70 Temporary Women Clerks and Typists, and 1C Improvers and Hoy Clerks. 

(im the reception of the Asst. Expense Accounts Officer, the Staff of this Diction was 
also slioum wider the Dept, of the Accountant-General.) 


COSTINGS INVESTIGATION DIVISION. 


Advisor won Costs of Production) A v TO i.| n „ m , v« n m * Lull 
Assistant Account General / A ' wkimioy, lt«a., f.o.a. lai /.). 

Deputy.., V. W. Papworth. Esa„ a.s.a.a. (Aelina Superintending Olcik). 

Heads of Sections.. -C. D. Uritton, Ena., a.o.a. 

w. Elies ran, Ena.. a.o.a. 

P. N. Klilson, Ena. e.ci.A. 

0, IL Oldfield, Esa„ a.o.a. 

II. F. Palmer, Em-. a.o.a. 

0. J. Sturt, Ena., a.s.a.a. (Acting Assistant Accounts Officer). 
Assistant Auditors {lent from National Insurance Audit Dept.).., J. A. Clarkson, A.S.A.A. i W. L. Karomolll. 
a.s.a.a., S, Whiuoup, a.s.a.a., Esars. 


Superintending Accountants... U. A. Blackford, a.o.a. : D. IT. Butcher, a.b.aa. i E. II. Nlckuon, A.c.A. ; 

W. J. Phillips, a.s.a.a, ; B. G. I’ocook, a.s.a.a. ; M. Price, r.o.A. : I’. W. Itiuablo, 
a . 1 t ■ ; 0. W. W<“ ton. • o.'.i IT. O. Wilson, y,o." , T iurs. 
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Accountants. ..M. 14. Baker, a.o A ; A. !i. llayloy, A.i'.A. ; N, Bull, o.A. ; LI. I. Blrrcs, a.i'.a. . \Y. II. 

Cooper. a.s.a.a. : J. Dickson, o.A. : IT. V, Edwards, a.o.a. : 1', Jieliuetou. a.o,a : 
A. Flcldluif, a.o.a. : n. Garnmn, A.o A. : E. U. Giccusklolds. o.A. : V. T. Grimes, An A. : 
A. Hoskins, a.r. a. A . ; ii. C. flowurd, a.s.a.a.: J. A. Ecwoock, asa.a. : II. laiker, 
A.s A a. : XV. IS. Maiis. II, asa.a.: W. J. Morton. A.R. A a. : G, T. Needham, Ai’ a ! 
U. V. OldOeld, A.O. v. : J. Potter, A.B.A.A. ; B, Bmltb, a.o. v. ; ,1.8. Stuart, a.b.a.a. : 
15. M. Taylor. a.o.a. ; It. S. Townon. a.o.a, i H. Twcodale, a.o.a. i P. IX. Walker, 
as. v. v. ; CJ. O. Willson. rr.a.A.A.; IS. 0, Wolfe. A.o. v. : T. 0. Whittaker, a.s.a.a., Hears. 
01 Temporary Assistant Aeennnlanls. 1 Temporary Man Clerk, 20 Temporary Women Clerks, 6 Boy 
Clerks, 01 Third Grade Clerks and Recorders. 


DEPARTMENT 01’ THE DIRECTOR OP NAVAL ORDNANCE. 


Director of Naval Ordnance.. .Captain Fredorlo 0, Dreycr, o,B. 
Assistant-Director of Nasal Ordnance... Captain Joseph C. W. IConloy. 
Assistants to Director of Naval Ordnance. 


Commander Ohatlcn A. Scott, 

Edward 0. Cochrane, 
lehara W. Gibson. m.v.o, 

Bernard W. M. Fairbairu. 
Arebllmlil Gilbert tact.}. 

Eilwiird G. do S. Jukoa-Hugbe.-;. 
(U) Stanley T. H. XVUton. 


Commander (0) Gerald It Longhurst, n.g.o ttemp.) 
Oommr. R.N.V.R. John t>. Henderson lad.). 
lAeut. Walter H, Gilbert. 

Willie E. ffilroy, n.tr.v.B. lie, mm/.). 
Sub-Lieut. W. n. J. Edridge. it.N.v.n ttempy.). 
Okie! Omner Herbert 1). Johan. 

Commissioned Armourer Ernest Addy. 


Lieutenant. . Frederick J, Payno, 

Malcolm A. McEouile. 


Eno. Captain Thomas 'Dim no Hemp V )• 
Henry Wall. 


Una. Commander William Uart. 


Knoincer Inspectors. 

Eno. Commander Walter G. EJeppel. 

Frederick C. Jl. Paton ttempy.). 
Frederick Robertson tact), 
fine. Lieut. -Com. Stanley W. Cooke. 


Chief Inspect m of Naoal O/diwnce.. . Uommanihr tart.) John A. Duncan, c.b. 
Assistants to Chief Inspector of Nasal Ordnance ... Commander IXrnry O. R. Bovnn tret.). 

Commander Ralph G. Dimvlddy. 
Commander JamIIp .T. T>. Hammond (reU. 
Commander tael.) John A. r,. Hay. 

Captain Freeman C. N. Bishop, B.M.A. 

A. H. Dodil, Esi). 

Brawnier of Chm-Uouatino Accounts.. .A. n. Dnffleld. Em. tact). 

Examiner rtf Gun-MonuHno lFo>S...'W. E. T). Hclmer. JEsn. tael.) ttempy.). 

The fotlominff 0‘UUsmnn has been lent for special service dui lily the War...J. Stoiey. Em. 
Naval Others. i employed on Inspection and Kcrpcrirnenlal Ordnance Dulles. 
Under Chief Inspector of Naval Ordnance : — 

Inspector of Steel... Commander Harold 0- Jaelcson (ret). 

Dmttv Inspector of Steel.. .Colonel J, R. J. Jocelyn. n.A. (ret). 

Oieillan Inspector of Steel... Lieut. H. 14. Horwond. 

Acting Inspector of Steel. ..Commander (act) Llewellyn E. U. Llewellyn (ret). 


Assistant Inspectors of Steel, 


A dint I at (ret) sir Edmund S. Poe, a.o v.o.. n.o.n. 
Major-General It Wnuo. t'.D., M.4. (UinPV.). 

Captain IX. Xt. Evans. ILK. (ret), 

William II. M. Danlcll, n.H. tret.). 

Glau<lo XV. M. Plcuderluath, n.N. (rcl.l 
William II. V. Taylor, n,n. (n't). 
Commander Henry Thompson trel.l. 

Oharlca IC. IfcOnlluui (ret). 

John 14. Bray (ret). 

T. 8. Gonoh (Km era.). 

A XI. Treiuayno Wet.). 

Reginald 0. Brcutou (L’uicry.). 
Commander R.N.lt. TV. It Cahoruc, ti.B.. u.xi. (ret). 
Lieut. -Ccm. Arthur XV. Tomlinson. 

Prank Xt. Willis. 

Hugh .T. Ott (ret). 

John G. M. MoHardy (ret). 

Robert P. Veasoy (ret), 

Altetor VI- MuPonald (ret). 

Ralph B. Dodllly (ret). 

William U- Oallwell (ret). 

Henry L. Olieston (Emery.) (not). 
Prodorlok J. Davis, n,n., b.n.il (ret). 
W. 13. Compton (ret). 

W. 0. JX. Cree (re/.). 

Gunner (ret) El 


Lieul.-Com. John IT. C. Onllvy tret.). ' 

Robert A. 0. Montagu (ret). 

Haul. Robert J. Sweat (ret). 

Lieut. K.y.R Beauchamp FI. Vennor (ret). 

Lind . R.N.V.R. Tom M. Cbaiubrrn. 

Colonel Hemp. llrip.-Oen.) Cooper Penrose. n.B. 
Colonel 0. 1,. Robinson (ret) (lemmi .), 

XV. H. XVUllams. o.M.0. 

II, U. Olivier. 

D. A. Mills, an. (ret.). 

A. L. Mobi. n.E. (ret). 

M. H. Purcell, lui. (ret.). 

W. lluokkwon, r.u.o., u,n. (nt). 

III. Col. 8, V. Thornton, n.A. tlmpy.), 

Rt. Col. H. 0. Nelson, b.a. ttempy.). 

Mold. -Col. G, Meeklnlny, n.A, (ret) tlmpy.). 

P. II. Eliott, o.s.i,, i, A. (ret) (tempi/.). 
Allan XVadmoio ttempy.). 

A. Traeciy (tempi!.). 

Maim dr 111. Lt. Col. Frederick L. Dibblee, njg.A. 
Major Charles A. Bishop, b.u.a. 

It, E. Eltaorald-Lomtmrd Wei.). 

Captain 0. H. Maepherson Grant (temvv.). 

Captain Allred P. B. Godfray. n.H, A, 

Captain A. J. Beckett, its. 

aid W, Lawienoe. 
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V'/w following i k'nllenii n hut « alto ben uppvWed for fniimutrv s^rube dun'w/ Me UVrr .• 

*1, I!. [Sowell. «f. W. OapuMcU. K. IT, Deauo. T. I. Prey or, H, JO. lfo\, II. R. UhUh.CJ. ,1. 1 1 ID. W. II. 0. 

IJofliln, Dr, (H I T. IvJjwm, b. T. JnrvK A. •loJnmnn, .1. U KIDo, JO. J,nlic, A. 10. J.ee, bonln 
Mackenzie, 15. Aluilln, O. II. Hnoro, (1. 10, Men*, A. H. Napier, If. J’t'reivul. I). l’loton JMohnrcl, 
(I. Weston jtmnHoy. 0. Hraman. T. \V r . Hhrpiuni, J. \V. Slain, It. U Timwii Wiiiuon, U. Tiijjjmaii, 
A. Wnruy, U. 1L. wdlu mid II. \Vlue» lilqri. 

Lent from Home OOhr. 

IT. ToP(i:iiUi •■>. It. UeniHstfc, 0. bnwc, (I. Cl dimmer, K. T*. Mcelilin. (J. R Uunfcr, W. U. ARad, 
\V. 'J’liriiur, IP. Ilnwrii. A. A. Ifi'Plmm. O. II. Taylor, u 10. IMiuuhe, JP. W. (JoulmlioLI,, A. JPothor- 
in'tlum. I<. I). Uoopm. Ji. 1\ ftiiiwlove, mid VV- <1 Hvatui* Kbiiw. 

M. U. (j. Newby, Khq.. Deputy C/tihii r under IJ in Impeotor of HLoel, Blioflleld 

(lout Crum tlio National llenllli JiemruiKW Ooimnu.). 

Under )Var Ofllee. 

(loimti, Aivliil>nl<l G, Clftoltlon iret.), I A/Wor (Tan Pit. Liruf.-<J'd.) Nathaniel l'\ 

Unbt it /W..1. Unify It. Stephens. j Trotiiiup. ii.w A. 

Vita fottimuw uuit teuton have ficon appointed for temporary serein during die U'cti : 

J. U Uapui. 11. Jackson, A. MePHeruun, ami P. JI. (Journey. Jfiwns. 

finporintoiidlw 0torfc...Thoiuftr» O, Aniluioon, 15 h<i- 
Dmtiy ffiwerintriKihw 0Iprfc...AV. P. Uiuilula. 15nu. (or!.). 
itMlshmi fitiLhrtiitmdittv 6Vorfar..,A. O. Jem <tt tantj, If. Afon/smt, fl. IV. Smith (ml) and 
(I. Hfcovoua (not.), i&suib. 

I Hoeoncl Division Ulork. Dockyard (Jlorkfl (IncUidini; Aifino ) IPJrofc (Jmrto l, Second (liftdc 8, Thlul 
(kudo 8, Temporary Olerlrn and J3oyu 3H, PiauicUlsmeu 7. 


fiupcrlnlemtent of Ordnance fit area... Captain Herbert Tt. Norbury. ii.n. 

Vnimtu Hupcrintaident of Ordnanao 8 lor on... U. jratheifl. Kiik., i.n.o. ( act . ). 

JjhMttni Hiworlatcndeiiti of Ordnance. Mores... A. McRirltinft (act.). 

(K Jo. Woodward (a<), Ku<im. 

NniHit Outaatfcc filoie OJ]tecr*.,.W. A. ACortininr (ttcf.J. Vf. Howo (mV.), N. TUmnaa (act), 

W. Vuunliftii (i v’f.) t nml LI. \V. Wlitulilinl, Kjijih. 

Otpulu tlHliuum fibre. < Wear 3,., W. 10 . Nylon (uqL). II. O. lilbbeid Utnf.). 

0. U. JMurmy (nr/.), ami A. T. Jtced, («i*U, Na<irn. 

.1; Wa.i/ onbimitji! fibre Oifh'e\ t \,..A. If. Heard (iiff.), W. N. IHrrUni (m’lj, J. A. ICululiUey (»«•/.), 
K. W. batiibo («it), <1. Hminfoid JI. II. Prlddon bet,), 
uiulE. r., 'Puuiiny. Wajm. 

/Ixiunimra of Kami Out Hum a ]\’or7i...\V, l>. Evanu (not.) and L*. J. Vuyuv, JblHqia. (n<(,). 

J Unlmmou Depot Clerk, Nlrnt (Jrade. 

H Onlnanco Depot Olcrlm, t’l i at <1 ratio (nr/.), 
f» Drdnauco Depot CflorUa, Beooud Orado bcU. 

3 Ordnance Depot Olorlta, Third Grade. 

5 Ordnance Depot UJui'ko, OTUrd Grade Inct.). 
l AMlytant (Jlerk. 

S3 Teioiiomry Jllrixl Extra ClerJiB, 

31 Temporary Wornuu UlevlM. 

3 lk>y (Jlcrka awl Boy "VVrlfcwB. 


Aelhia Awlsbnl Ordnance Store OJflm\,.SHr,ffletd...Q. Swift, JCs<|. 
Ghbf Analyst. „uhdlW.: John O. W- Uumficy, Jiltiq. 


The Mlmvlnu lnm hem anpolttitsd for apodal lent porn) v set elec : 
Dr. 0. Wclznmim. 

Dr, Ida 9. Maclean, H. Davioa, J3. O. Balnbrldso, ami IT, Splorn, Emuh. 


PBi'AItTMJiNT OJT THE DIR MM OP 2’ORWiiDOES AND flUNlNU. 

hirector of Tomhlces and Mini no Hear- Admiral Tfie linn. Edward S. Mtzherbcrl. 

Scorebrv 

Assistant Director (T). | Assistant Director (M), 

OaiMn Algol uon II. C. Candy. | Copfafn P. Shirley JjItchAcld-Smur. Uii.a.. w.h.o, 

Assisfanf Director <P) (Jciptain Vernon II. 8. Hagu&rd. 
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Rural Staff. 


Rear Admiral... it. K. PhlppR-Hoinby. <\sr.a 
(M 

Captain ....Oonlon (J. Frnficr Ird.). 

Bryan fl. Godfrey- IA iuhhoII, r.v.o., 

(Ttl.). 

Commander ...Evan O. JJtuibnry. 

Ceolliey 0. Candy. 

Thomas Jl. Fionle. 

Malcolm k. QrAnt (ret). 

Robert W. DnlBoty, u.fl.o. 

Gerard B. DIlov (rtt). 

(T) Archibald A. T ovHfc-Oamoron. 
Robert J. Howard lad.) (nf.). 
TAent.'Commr. Charles O, Alexander. 

Bertram Vlgne. 

Lieutenant ...Patrick P. Coleman. 


Bitufrjiflnf Bodolpli ir. F. de Salic, r» *4.< 

AIM J. l'aiku. 

ITony fllmppon, 
rUuf. I E. W, TajloT. 

R.N.V.Il. f Robert J. Oamilhera, 
JnlmJl. K. Wtu noford. 

Eng. Capf F. .1. Mooto OtM. 

{jljsf. Inspector of Mi nr \ 

Eh 7 C 0 «i/i!f....OluuIfc<? J. M. Wallace. 

Edward O. TTefford. 

Allied R. ICcmi.l. 

Vernon A. A. Ter Vent 
Ch. Q miner . , ,.7 amen Wood. 

Gunner .... Leonard If ej it on. 

Walter Tlioiepood. 

Walter P. Williamson. 


Civil Staff . 

Deputy Superintending Clerk (aot.) P. 11. Oourailn, l&Q- 

Inspector of Mines <S: Mining Gear W. Pearce, ism, 

1 Dockyard Clerk, Flint Grade (art.). 

2 Dockyard Clerks, Hocsond Grade (act.). 

1 Dockyard Clerk, Thitil Guide. 

1 Dockyard Ulurk, Third Grade (aif.). 

2 Draughtsmen. 

5 Temporary Clerks. 


Tour n do Sxoioa Division. 

Superintendent of Torpedo Stores Frcdcilek Ward, Ena. 

Awlsfan* Superintendent of Torpedo Stores .T. W. MUlnicr, Eaq. 

Torpedo Store Officer I. W. Ballard, FiMl, (off,). 

Deputy Torpedo Store Officers U. 0. Ouseim («ri.) and W. 33. Fuller tact,) TOsarfl. 

Aasiflk/nl Torpedo Store Officers W. Evans (cicM (lempv.) and 3?. Stoked («<’/.) ICwjin. 

2 Torpedo Depot Clerks, First Grade (ocf.) 

0 Torpedo Depot Clerlm. Second Oracle (<wM. 

3.1 Temporary Direct Extra (Jlcrka. 

11 Temporary Women Gierke. 

6 Boy Clerks and Boy Wrltera. 


AIR DEPARTMENT. 

Chief of Naval Air Services (Fifth Sea Lord) ...Commodore Godfrey Sf. Paine, d.n„ Sf.v.o. 

AmL f!ml' f ° f A ‘ r Senl06S “ nd Nal<li AmU to mith Sa> } UavMn Arthur V. Vyvran. d.s.o. 

Civil Assistant to Q,N. A >8 W. A. T. Sliorto. Ena. (Lent Controller's 

Dcpl.) 

F. a. 0. Young. Esa. tad.) (Zud) 

H/'orrtary to ON. A. 8 Bluff Taym. V. A. Shove. 


AultUml lo G.N.A S IPiiw Captain 3T. D. Bito. 

Captain Supi. for Airships IVimi Captain 10. FI. Maitland, r *\ 0 . 

Asst, Bupl. for IQ twines Win a CummantUr (30) W, 3tilp'y‘i ta«M, 

Personal Captain Captain John IK 3idw »dn. o.u. 

Personal Commander Squadron Common tier ,1. W. O. Dnlulh Gi. 

Armament Captain Captain tad.) Hm. Aitliur Stop/ord. 


Comma fuhr. TL T. A. Bcrmnnuet. 

A. 3). WnrilnKton- Morris. 


V. A. Brock (net). 
J. Ij. Jforbos. 

A. M. louffinore. 


J. Bird (act). 

D. Urdc-Thomunn. 


lVlwr Commanders. 

.1. t). Mnokworth. 
Franeto Ranken (etc/.). 

Squadron Commatuhrs, 
T. D. Maolilc. 

The Maeltr of BpuidHI. 


E. J). M. llnhertHon. 
11. ii« Wnodeock, 

.1. P. Wil’on. n.s.a 


T, A. Baiofoelor. 

Cl. W. Oran Held. 
W. P, Groves (art.) 


FUoM Commanders. 

7{. 3«\ ft 3 >jHc, i>.n 0 . 
if. W. fxwnn. 

R. 10, Penny. 


E. .7. 0. Roberts, 


ISnolgircr-Lteutamit F. W. Searff (ad.). 
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V* P. M. Alexander. 

jriluhl Hiutinavte. 

If. B. R. Orolg. 

B. A. Held. 

11- L*. 

11 T# J ono*i. 

<1.0. Rnnpijon, n H.o. 

IW. J. (}. Day. 

R. Nixon 

K. U Rim, n b.(i. 

i>. < mi 

(1. O. 0mm. inner. 

F>. <\ \Vft\lcn. 

W. 11. liieer. 

.1. J*]. M. PiitcluiuL, 

A. W, Mlllliiiiio. 

Obsn ver TAntt.... 

H F, Turner. 


FUoM Hub- bint h 



A. W. lv.iy. 


J*. 0 o. DiujHinan. 


IF. J. 1 

Hooch. 

U. P„ 11. Mli n. 

Wanani OJUcn* (2«d auttlf ). 

H. (1. Cower. 

0. V. MHrtioU. 

<h II. IlKlWll. 

w. r. cm in. 

0 . w. Bldioclf. 

1<! L’nl 1 

A. DcilUii 

A Jt UwIhIoiu’. 

U. 1*'. (l0l(\ 

A. 11. MUD. 

W. itoualuw. 

tJ. ( loll’ 4. 

J. TIOl)l)il. 

A BIiUuj. 

J. V. Unlllnn. 

Jt’. ./. /loop or. 


A. W. Fmier | 

( lommamlfr , J? N. VJl. 

G. K Monies. 1 

J. 14. Sloolo. 

(kllohlUJ. | 

0. It. Alilmtf,. 

1 

Llcnt .• Uomnuuulor, Jibff.lt. 

J. Hills. 

TArut.-Commamlcrs, It.N.V. It. 

Jt. T. ltiuulUon. 

Cl. 0. Nellnnn. 

M. It. 1'. Alien. 

J. Hills. 

TV. B. 1’lftlfitor. 

t}, It. Andrews. 

11. W. Hogarth. 

11. M. T. Keen. 

J. emir. 

15. Hogg. 

.1. l). K. lhutlrr. 

<1. 1C. Hnrwcn. 

0. Kent. 

.1. 0. Bavago («U. 

Jf. It. 14. JlavlH (art.). 

H. It. Lowcoclt. 

C. V. Bteele. 

tt. T. Dockiay. 

<1. MeAlptnu. 

P. U. Williams. 

H. Flower. 

T. A. Moiickton. 

11. Jii. Wlmpnrls. 

•>. M, Fraser. 

0. .1. Mnrfltt. 

0. W. Humble. 

T. If. Norbury. 


I,. (>. Abbott. 

TAndewmlc, Tt.N.V.Ut 
<1. It. ITailaiul. 

A J. Oslioin. 

(!..). It. AltfOlll. 

13. J 1. Haworth. 

< 1. L. T. Owen. 

IP. A. llnldwln. 

(1. Uareltmi. 

T. A. Parker. 

II. IlitHtmd. 

J. V. IlMlloy. 

1). It. run y- Jones. 

W. Cl. Wake. 

H. Jl. (lommingwav. 

VV. j. Poly lmnk. 

J I*. Jtomko. 

H. tt. Kill 

O. II. 1’nwell. 

U. , 1 . If. Urlgirs. 

J. B, llomcr. 

Tg. W. M, Vyke. 

W. HuHJuwhaw. 

T. 0. U. Ilooke. 

J. Jte<*. 

J. Jt. Butler. 

It. JO. Horne. 

A. 1*. Item. 

K. 10. W. llutt. 

JO- (J. ILomloy. 

A. JO. Jteoil 

1). Oumnon-Rwam 

11. fLoward, ! 

V. It. IllRby- 

J. J>. Ourmtchfud. 

1>, 0. M. Jltimc. 

11. V. Itochu. 

W. II. Clem. 

A. J. Jlmsfc. 

It. Reel of an. 

.1. VV. Hole. 

R.» II. R onm dy-RW pton. 

W. HUearer. 

T. A. Cotton. 

A. J. 8. Kennel J. 

0.0. Rheplierd. 

•I. rt» Craig. 

W . n. M. Knox. 

P. C. 11. 0, Sinclair. 

iT. O. T. f'mwlord. 

W. A. Lawrence. 

K Bhuhlen. 

U. Untwley, 

0. Layzcll Appfj. 

0. A. Hlator. 

H. Uurth. 

O. K. D'Arcy 

U. W. Lester. 

A. IP. ir. ftmallplcce; 

M. V. 10. bureau*. 

XL Spink. 

A. I,. DftVK 

0* Llglitfoofc. 

!>'. 11. Hpragg. 

If. M. Unvonii, 

A. It. JjOW. 

A. JV1. 

U. DiHlil. 

W. Makowcr. 

0. Suckling. 

A, ,1. Dronnllold. 

15. lUaiisbrlilgo. 

J. A. 0. Hiumier. 

J. v. KlHdon. 

M. Marsden. 

1*. J. IT. Hu inner. 

W. O. IfivanH. 

W. L. Harsh. 

It. flb. 0. Talboyii. 

JI. Uvea. 

O, n. Mason. 

3'!. T ». Taylor. 

N. Fawkes. 

J. T. Matthews. 

A. K. f l’ou1nifn<Bm](U 

V, Xi. H. Fraser. 

It. T. Metholrt, 

O. X* Tynor. 

N. It. Pallor. 

T. B. Moyer. 

Jfl. Cl. TValJrer. 

.T. n. Qlbli 

M. .T. n. Molynoux. 1 

IT. N Waibiirtmi. 

It. 11. H. QIHmoio. 

J. W. Moore. 

W. O. J. Wmdlu. 

D. Good. 

V. U. Moro. 

IT. A. Watts. 

a. M. Cordon. 

N. I?. Monlfl. 

I 1 . WmUieott. 

!T. It. Grant. 

W. A. Morrlaon. 

A. II, Wblio. 

W. 0 Grant. 

8. Jl. Milliard. 

O. Wilder. 

J, 12. A, Gveatorex. 

N. J). Newall. 

a, ir. wood. 

J, I X Greenwood. 

A. D. Newbury. 

T. M. Wilson. 1 

J. W. Griggs. 

T. I„ Oliver. 

Jt. C. tV right. 

Him, Ij, <3t. W. Guent.j 

It. B. Ollercnnbftw, 

B. D. XCullam. 

J. U. Onouby. 
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JF. A. Barton. 

A. Berry. 

B. H. Cain. 

XT. Churchman. 
11. ID. Conic. 

A. B. Davies. 

B. M. J. Davis. 


Staff raumastrr, R.NM B. B, P. Carter. 


fiub'IAeutenante, R.N, f’.ft. 
IT, A. Evans. 

T. P. Pianola. 

H. (HI flllii n. 

1). Uvccmvnnit, 

,f. IL. G i ills. 

U. UttirK 

II. W. Hern. 


E. A. TfoRliton. 
10, C. Hubbard. 
J. Logie, 

D. I 1 . Luck In p. 
W. B. Hinclah. 
C. it. tfUimtr. 
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Aset. Pams. R.ff.R. 

0 . P. Oreon, i n. C. I. Puelio. 


Assf, l’avm. R.N.V.R.... 

Wt. Teleq. ll.N.R 

2ni ! Went 


.T. P. T.egard. 

.S. Pi. S. Mckood. 
.A. Berry. 


Olvll Staff. 


Deputy Superintending Clerks.. ,K W. Gridin and 
w. A. Mearow (art) Esqrn 
Chief Examiner.. .,1. II. Jones, Esq. (art.) 

(£cnl from Inland Revenue). 

Examiner. ..0. H. Pledger, Esq. lad.) 

ILenl from Inland Revcmir.) 

Tns vector of Aircraft Armament.. .R. D. Dow. Esq. 
2 Minor Staff tileries (qcU. 

4 Second Division Clerks (2 set view with 
Army). 


3 Assistant Clerks (1 serving with At i.iv). 

1 Extra Clerk, 1st Class. 

1 Tcmpy. Accountant Clerk, 1 st class. 

2 Asst. Inspectors of Aircraft Anuamenl. 

81 Temporal y clerks. 

0 Temporary Women Clerks, Higher tirade, 
73 Temporary Women Clerks. 

7 Boy Clerks. 

4 Draughtsmen. 



(d) ADMIRALTY, END OF NOVEMBER, 1918. 

Sir I Hta fend itnil Chief of tho Naral Staff. Admiml Sir Rowlyn Jj. WcmytS, it. a n„ o.ji.a., m.v.o. 


Till! NAVAL STAFF. 

Deputy Chief of the Neiml Stuff .... .Viec-Adinind (nd ) Sydney R. fremantle, r n., m.v.o. 

Aaoirftrnf (Met of the N in' cl Shift I" l£c- Admiral Sir Alcuvniler 1<. Duff. KAMI. 

Deputy Chief nf the Naeid At id Kent- Admiral Seibert (1. W. Hope, an. 


OTMOUTTONB DIVISION. 

Diieclors of the Operations Division ..Captain Otmikw r. 1). Condo. r>.H.n. 

Contain A lin'd V). J\ I). Pound. 

Deputy Dlrerfsrs of the Opmilltms Jjlrhhni Captain Bernard St. ft. Cnllatd, n.R.o. 

(‘■(Plain Arthur do K.. T* May. 

A nktinil JHieeloro of the Operations JltrMon Captain lloiuv K. I'. Aylmer. 

lAfut.-Vol. Walter T. 0. Jonen, n.s.n,, ti.JM.t. 


Naval and Mmine Walt. 


Captain It. I\ Olnltnn Uel.). 

tluv M. Maud, cm (art.). 

(leone T. 0. V. Hwalioy, d.b.o. 
lleilieit (i. .1. (Irani (><■(.). 

Cumineinihr .. Clonnte V. 11. Edward-Colllnx. 
lluRlt T. Ktnrlwiil. 

Leonaid llomnann (art.). 
Henry K II. Wakelteld. 
'I’liomn'i V. I.’. Culvert. 


Cainutr. tl.N.ll. The Duke of HiiLUm'land, 
it. Hamilton Col.). 

TAeut.-Oom Melville A. HawiS, 

Major R.A.V. Harold I. Hoar. 
r.hul. ll.N.V It. Sidney T. Monla. 

Captain Tt.A.F. I’yill S. Ooddnnl. 

TUonim O. Hem way. 
Chariot .1. Tutner. 


Civil Staff, 


Staff Clerk In Charge V. Tl. Halley. Hxq. (uel I. 

(Ami for (tunnn y ami Torpedo Division.) 


1 Minor Hlalt Clerk (art.), 
l llcroml JMvlrilon merit. 
It AMattuil delta. 


l Confidential Shorthand Writer. 
1 Amnmlnnt Cleilt, 

10 'rememary (Heito. 

4 Women Clerks. 


Cartographer... N. T, Ollraon, Hen. 


PLANS DIVISION. 

DircHtir of Plans Captain Oyrll T, HI. Puller, iui. 0 ., n.B.o. 

f Captain RngimrM. colvln. 

Assistant Directors of Plant) ■{ Captain Kenneth Cl. 11. Dewar. 

1. Captain Allred if. M. Carpenter y.o. 


Naval and Marini Staff. 


Commander Alfred H. Taylor. 

Henry T. Dorllnit, n.s,o. 
Colonel R.A.F. (hell .f. I/Itetranffo-Malone. 
Lieutenant Charles W. I<. MeyniU. 


lAcul. R.N.V.R. Hugh Mlnklem, 

Zt-Cdl. Lewie S. T. Ifnlllday, v.o„ u.n., n, m. 

Major.., Godfrey P. Onto, n.K.r-l. 

Ptivin. Lhut.-Vomur. Ernest, D. (I. Colles (art.). 
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Civil Staff. 

Staff Clcrli ..A. B'tekhonse, Erq. tact.). 

4 Temporal y (Jlorkn. 4 Women clerks. 


NAVA Ik INTKULIGENOE DIVISION. 

IHrcrlor of Naval fnh Ihoence. . .ltear-Admiral SirhV- Hoglnald Ttfill, K.t .H.fi.. o.n, 
Deputy Director af Naval Intelligence. ..Captain Enymond A. Nugent, om.o. 
Assistant Directors of Naval Intelligence... Captain William M, Jama. 

Captain Havinond Fltzmarulco, p.b.o. 
Captain Vivian It. Brandon tact.). 
lAcut.-Ool Walter Sinclair. n.M.L.i. 
Lteut.-Ool. Artliur Teel, n.M.r, I. 

Commandant InteUlt/cnee School Mai.-Oen. J. F* Daniell. c.ri.a.. h.m.l.i. 

Civil Assietunl Hush Brcndbont, Eeu, 


Commander Morris K. Cl veil lane. 
n.s.o. (ril.l. 
Geoffrey JJ. Hploor- 
Minaon, d.r o. 
WhUot O. i.uras. 
Malcolm rr. H. Mao- 
Donald, n.s.o. 
Arthur W. Wood 
tael ) tret.). 

Lionel 14. II. Boyle. 
Bernard Huston, 
n a.o. 

Wilfrid A. Thompson 
Geoffrey S. P. Nnah. 
Geomo II. Lang. 

n. s.o. 

Walter T.BaeoMnc?.). 

Commander r hard Heraehell, 
B.N.y.lt. I k.o.V.0. 

O. V. floroeold. 0.8.1). 

A. O. Dennlstou. 

o. ti.n. 

Unit, -Com. Hotter V. do llalpat 
trot.), 

Adoooli. o.n.r. 

James Kandal], o.n r.. 
Prank G. Tiarhs 
(del.). 

William V. dm he 
tael.). 

If. 1’aRel, o.n.n. 

Cecil N. U. W ilgllt, 

14. A. Oiudher. 

F. I,, lllroli. 

Jiunis A. Dawes. « c. 
W. T. DItohaiu. 
Noiman Crain, ir.fi. . 
M.r. 

Henry M. nowanl 
(del.)* 


An?. Cu»l....roroy Whoalor (ad.) 
"«<•-}. rolm T,. Doaoon. 


Naml and Mai hie Waff. 

Major Cooil K. S. Wright, 

iwr.r,.i. 

Charles B, Mull Inn. 

H.tf.ti.X. 

CSiftmlofl E. W. JIH1, 

ll.AT.T.iI. 

E. A. Miuilott, n.s.o., 
1UI.A. (rrM.l 
J. (J. Jh’amior, n.n.L.r. 
»T. "VV. Si !b«p. ii.M.L I. 

J/i/’uf Fdwnrd R. Williams. 

Andmw IT. it TTtiK- 
Said. 

T\ B. Bclfleld. 
Kenneth ff. Collier. 

Lieut. XI.N.H. Wilfred A. Atwell 
(temny.). 

Lieuf. \ AlUmr E. Watte. 
R.N.V.llJ F. Bomcr. 

A. I\ StOVOllBOll. 

A, 1), Knox. 
lit. linn Ison. 

H. Cl. J. Oroon. 

E, Bui lough, 

(1. li. N. Jiripp. 

L. A. Willoughby. 
Uonci E. Wlx. 
Dudley 1*. N. Eltz- 
Konvld. 

Frederick R. Lo B. 
Smith. 

John 3\ Curwen, 
Donvs Bond, 
Benjamin R. F. 

L'WIlfps. 

Neville i'orbeq. 

Burl on R. E. Cope. 

J. I). Uea/ley. 

K. O. QuMn. 
Diamond MneOiu I hr. 
Harold a 8. Dillon. 
Walter It. Brufoid. 
Hpencer fl. a. Lccbou. 
Darrell Wilson. 
Gabriel H, WoortO 
(Hlbnfc Wafccrboim 
Ilenty Si. Bowlby, 
John trooper. 


Lieut. (ad.). 

Midship mn Harry P. Green- 
wood {tempv.U 

Additional Officers homo IciHvouitiIu for the Naval Staff, um eftotrn irt Via Navy ilflf under * Pmidant/ 


Lieut, \ n. H. Anderson. 
n.N.V.R.ill. P. Kelgwin. 

O. I?. Lawrence# 

0. T. H. ItishboUi. 

J. S. Idaho* 
Alexander H, Smith. 
John E\ Toyo. 
Douglas G. Piwh. 
Uonry w. 0. Tinker. 
Mftiuloe n. L. Met- 
ealfo. 

John E. Bcvan (ac/.), 
J. O, Porster (ad.). 
Capl. It. M. 0. W. Carcw-Hunt. 
G. H. Dimimett. 

G. L, Blckerstcth. 
il ' } Prank 13. Bowen. 

fart. fi.Jir. 1 H. O. K. Clirlstle. 

( unattached) ‘ CJ. W. llardlsty. 

C. T. Onions. 

B. Orr-Patemon. 

,1. ]). Steel. 

Lieut. KM. Gordon H. BoMnsou, 
Inslr, lOuy V. Bayment. 
Oommr. 1 n. A. 

Pawn. I Charles J. E. Hotter 
Oort. 1 0.11. (art.). 

Pam . UCrnest W. O. ThrliiB. 

Cammr. 1 William H. Evgh. 
Pawn. l.Tolm N. Plotcher. 
Lt.-Com. I lJoyil Hirst (act.). 

Stffrthtiid.i 0soar Paihes, m.b. 
raum. 
bicut. 

R.N.H. , 

Pam. \ F. J. I.. Eoheitson. 
fiitb-Zif-ut, j I’. B. Swans ton. 
lt.N.V.lt. J 0. P. Maokeson, 
Noltlwr. . . }rredcrlok Bush. 


0uihert S. Buree-s 
tact,). 


ft la If Clerks— 

A. (I. T. Tumor, Ban. (art.). 


Civil Staff. 

Cartographer — 

0. Brlckcnden, Fsq„ ir.n.u. 
B Boeond Illvlslnu Olrrha. 

1 Oonllileiitlul Shorthand Writer. 


2 Assist. Cloiks, 7 Temp. Clerks. 
1 Supervision Aset. Clerk tact.). 

1 hoy Clerks, M Women Clefts. 
22 Draughtsmen. 

2 Photographers. 
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t '1 'he following have been appointed or lent Sot temporary service during the War : — 

The Uon. Mrs. Adam (unpafrt). W. TT. Anetio, m.a, (tent from Dartmouth Coll (fie), Ertq , f>h P V. 
Bakcr-WUhraham, Jit. tx.ii., TAcul. ,1. M. Pall, Miss Harlow Ornixm/). Rev. V. ir Barnaul, 
Lieut. It. (1. BainPM, L. W. BaRkcomb. Run., Miss Bcovor (unpaid), Lieut. Jfl. .1. Bolt on, 11. JQ E. 
'Boulton, 1*. H. Bouulllkm (impair/), Ebrja, 2nd T,uut. 11. N. Kudiwae Brown, T. itiuci* (unpaid), 
WMU. VapL h, W. W, Buxton, 2nd Lieut. W. M, Caldor, U. w. Campbell (unpaid), libq., JUiwOGl 
(tinpaW), A. Cecil, C. 8 Ohcflton (unpaid), W. J. Chllilu (iwipr/Ir?), f). H. C'ockR, o.smi., Emu*,, It. G. 
CJollinfcwnort (unpaid), Esq., hunt. \V. 71. Polllnuon, Capt. V. J. V. Culltium, U. M, Dalton 
Ena.. 2nd Lieut. A. 0. Dickie, 11, N. Dickson, o.n.n., m.a., nao„ Esq., Jl/tt* Jt. Dorid, Mis. Dimdalo 
(unpaid), J. M. Dm (unpaid). Ehq.. Iicv. 0. KdumwDon (unpaid), 0. Jl. Jt. Kills (Uni from Local 
Covt. Hoard). M. EmiHLiawa (unpaid), *10. Fetlorlcln, 0. P. Fisher (unjwM), G. If. Mtimaurlce, 
on., H. B. Ford, Ehqb., Lieut. W. 3j. Fiawr, hunt. D. ir. Fuller, JI/jk. A. Al. Gerard, J. L. 

Garrard (wipa tt), L. GIIch (unpaid), J£hus., Mrs, Cloldschmkl (unpaid), Mrs. Gooch (unpaid), J. W. 
Goodwin, Rrij., Dr. E. CJ. Clough, Aim til ft lift me, A. (3. Giant Duff, Pro., JIJiw Gmioman (unpaid), 
lAcut, 13. M. (UumlniT* Capt. TO. I). Jlmily, Capt. 8. O. llaivey. J'rofeianr ,1. 11 . Henderson (unpaid), 
Lieut, It. L. irobflOTi (London lb ot,), Alisa K. Iforflefall, A frs, llowaitli (unpaid), O. J. JJowiulh 
(unpaid), J. B. Uuttnn. Esq*!., Lieut. J. if. Jnkfllp, 11..1.V., IT. B. Irvins, Esq , M‘m M. Tfl. .Tonkin, 
F. W. Koll (unpaid), J'Jhu., Capt. J. Kcimaway, W. H. Kennedy, JL. W. Lawrence, JO. Lowln, 10. 
liObel (unpaid), -Khqh., Capt. I). IT. Lock, Major J*5. ,T. Jiiian.nl, o.n.n., t>.«*.o. (Indian Aimv, rdd.), 
,T. it. Moreton Macdonald, (unpaid) Jteq., I’wfeusor A. A. Mftcdoncll (unpaid), U. Macfarlauo 
(unpaid), J. Milo fail lino (unpaid), TT. W. IWarilon (unpaid), Itaqs., Lieut. K. C. Marl one, (’apt. 
IQ. 1 1. Molyncux, D. Montgomerie, Iteq., Re\f. W. Montgomery, at a., Mrs. Moon (nnpuUt), Mrs. Btuai t 
Monro Ompah/), !<. (i. Colllson Morlcy (unpaid), D. Morrison (unpaid), It. Novill, B, Ji, Norton, 
Ifiaqo.. Miss M, V. Nimciifc, Affss 1>. 0. N. O’Connor, Lady Aloxanclia rascl (unpaid), fl. J. Patou 
(itnjjflfd), lAeiU. V, N, Peel, C. W. Prothcro, lilaq., Lieut. J<\ W. Itlx, Mbs M. I. Jtohui'tsnn, TI. l{uw»cll. 
Erq., Miss Balter (twjjolti 1 ), 7)r. l'\ M. Bandbneh, MUs 0, A. BlinmliiH, Lord Rlivnmmo, Diofcssor 
W. B. Htovemion (unpaid), O. 0. HLono (itftDairf), Emi., TAeut. b\ N. BtrhiBllelil, P. Htiuter (unpaid), 
Esq., Capt. W. IT. Tapp, Mias Taylor (unpaid), M, a Trcneli, Ebq., It. Viuurlmn-WJlHaniR, u 
tiuipa/d), Kflfi., 1 Anil. A. Vontura, B. 0. Wnllle (unpaid), l£nq., Ilcv, A. J£. Ward, At 'm \/v\hy (unpaid) 
Mim Jt. RT. WclHford. 


TltABJQ DIVISION. 


Director of Trade Division Captain Alan O. TTolbn.ni. 

Assistant Director of Trade Division ...Captain Charles T. Uardy. 
Secretary to D.T.D ,.ravm. Cmmr. (act.) John Blddalln 


Captain W. II. D. MaracaBOn (ret.). 

PliIllD Walter del.). 

Ji’reil click K. O. Olhbnnn (rcA), 
liivwroiico Ji. Dumb u, tut.fi, 

Ifubort { I. AMnu, uw, 

TJiomuu Ji'JrIut («rU 

Commander Sir Rliarlea L. Cunl. lit,, rc.c.v.o,. 

o.M.n.. ai.ffi. (tit.), 

Oflcar V. do Bulge (nil, 

A. If, Tmlclon, m.v.o. Unury.), 
pjanclH It. Wrottoatuy, 

FmmilR II, L. liOwtn. 

Guy Tt. Llvlugfltono (ret.). 

HubU W. XnncR Lilllngfilon (reL). 

c—i fr]win It W1]llffli nn M) 


a S7n. r )wniw Oltmian («■/,). 

fW. E. Amold.Fomtor (/enwotaiilv 

rtvr Maekr®. 

H,N.l M. \ aioOoiniloli-Gooaiiart (UCi.). 


Lieut. IK JT. McCormlck-Qoodlmrb 
R.N.V.R. / Kugeno A. T nng. 

John McK, Kohcrtfion. 

ArLluir JlilRlit-RinlMi. 

Albeit I*. MiTUenburR, 11 . 0 , (ad.) 

E 110 . Capt Henry fl. Hush (ait.) (id.). 

JAeut.‘CoL ...niomaa II. Tlawkltw, o.m.ci,, h.m 1 * 1 , 
Vaym. (Javl. Graham Howh tl (act.). 

Cunningham Jnlor. 

William It. Scotland, 
fl on (troy T, Hmyfch. 

Georffo W. Walflon. 


Taym. 
Lieut • 
flfltnmr. 


\u. 

) 

EPaum. 

Lieut,* r 
Cmmr * f yy ‘ 
It.N.Il. ) 

'am- 1 
Lb'Ht. y 

a. tut. } 

db Lieut, ... 
rym. 1 
Svl-TJ. V 

J 

«/tn. ) 
inb-ll. V 
V.VM. ) 


I'Qlim. 


A. J. Jloxford (ad.). 


Sub* Lieut, 
Ptrym . 

Sul 
Jt, 

Taym, 
Spl- 
it. N, 


Joseph n. Wilson. 

Voltleln St. .T. Van dor JRal., 
Stanley U. Wood. 

W. J. Gndd. 

'JlininftM Bawilcn-Provlii. 

S. .Toluiflione Douidaa, 

Hugh S, ICInRMford, 


Civil Staff. 


Skiff Clerk...* 0. Brown, 35pq. (act.) 

2 Heconrt Dlvlfrion Cflorlm. I fi Boy Clerks. 

4 Clerical AaBlBtftnta, I 4 jUIgber Grade Women Clerlm 

18 Turn uorary Clorlra. 1 83 Women Clerks. 

The fulluwlno have been appointed for temporary eet vice during the TP<»r : 

II. ft. Mora Blundell, E/iO.., o.b.h., | Sir "Frederick Bollon (unpaid). I W. Til. IlarRroavca. Esa, (wipd/eO, 

ix.p. (unpaid), [ O. D. Ilarrthi«o-Tylcr, Esq. | J. Heron liCDper, Ewq. 
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SIGNAL DIVIRION. 


At into Director of Signal Division. 


Captain John A. Rice (act.) (lfcad of WIT 

Hoard). 

Commander ...Gerald II. Vlllterq. 

Lieut. -Com, ...Ed waul L. B. Ollplmnfc. 

^R.NfVJt. }^‘ Clereland-Stcvciw (act.). 

Lieut Frederick W. Bogwoll. 

Lieut. B.^.r.I?....Vic<lork'k W. After but 7. 


.Captain ... Richard L. Nicholson, n r,o. (acl.)i 


I'tiui/i , TJ. - Com. ... A lexandrr C. TIonir tact.). 

Edward \V. II. Tuvla (act.). 
Ueorfje R. Bwrti'U (act.). 

Puym. TArlt.N.Tt... John W. Sells, p.b.c. 

OotoJcI T. LI. Ooekeilll. 

Sub-Lt Jl.N.V.It Laurence 0. Robinson. 

0 cargo If. Ltncteay. 

Ru^qell Williams. 

John F. n. Grant. 

Pam. Sub- ht. Tt.N. V.U.. . .Alfred Banner. 

William G. Wlllmott. 
Janice L. A. UuRgan. 
Brian Ithyfi. 

John CJ. F. Davidson. 
Ralph C. Seal. 
Sydney R. Gilbert. 
Gilbert Race. 


Lionel W. tlnntlnKton. 

Major Stephen C. Waco. 

Major Edward Gillespie, n.s.o. 

Capt. R,M ...Arthur J. Mel lor. 

Pavm, Com..., John 33, A, Brown (act.). 

Tttum. U.' Com .... Bernard A. R Bromley. 

2 Chief Writers (penad.). 


Naval Staff. 


Civil Staff. 

6 Ulrod Extra Clerks. | 0 JTIgher Orado Womon ClorUo. I 2 Women Clerks. 


ANTI-SUBMARINE DIVISION. 

Director of the Anti-Submarine Division Captain WiUInm W. Fisher, cui., m.v.o,, r.n. 

Assistant- Directors of the AnMulmarin* «• 

Associates for Experiment and Research. 

Profnmr W. II. Brnfjg, o.ii.n.. r.n.s. 

Rhillp V. limiter, Don.. nr.i.n.E. 


• * V Kami Slalf. 

Captain John W. Carrington, n.s.o 

Commander ...Cloorno B. T,ew3s. 

John R. Middleton, d.s.o. 

Edward U. Russell. 

James 8, Mol.. [tllchlo, 

ITonry Tj. ni telling. 

Jlonry II. Rawhildge. 

Lionel ir. Ilordoni tret,). 

Maurice O. Romford, 

Claude (1. Dolmen, n.s.o. 

Charles D. Rmney. o.jr.o. (nd.). 


TAeal.-Com. ...Ernest R. Cions. 

Htouhcn S. English. 

Harold W. Morey. 

Oliarlea V. L. Noreoolc (rd.). 

IS. to. Captain ... Tlonry W. Metcalfe tret.), 
lit eut.- Com. 1 Louis a. Bovnaoehl tael.). 
ll.N.V.R. 1 Taoy M. W. Wallis (arid. 

Lieut. .lames L. Tj. fllottn. 

Valentino Q. O. Hliortrldee. 


Lieut. I f'eell A, V. Roper. 

R.N.r.Jl.f Lancelot E. Gaunt. 

Tlcslnald W. Jones. 
Leonard Oowtan-Hatton. 
Frederln Raeon. 

Joseph T'ii miwuT. 
Harold 8. Rharn. 

H. llusfloll-Joneq. 

Iloper M. T.neev, 

Thomas V. Thighee. 


SluS} ° ,,tdon F “ nk,,n - 


ram. fill III. I Henry J. Crane (art.). 
JUf.R. I Stanley V. Moon (net.) 


Buh-TAiul. \ Oliver Holmes. 
ft.N.V.R. I George W. Knight. 

Haonl R. 13. Rorgent. 


Stott Olerlts .... 

3 Olerleal Assistants. 
7 Temporary Olerlto. 


t Civil Staff. 


/ W. 0, Johns, TIM. fad.). 
IW. R. Hale. Use. (tic!.). 


{} Women Cleilw. 
2 Roy Clerks. 


Chief Designer.. .A. I). Tl. Row, Esa. 

6 Dranghlsmen. 1 Inspectors. S Tracers. 
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The Jollomng ham been appointed or lent for Rentes durlno the War: 

8. B, Blades, Esq., Malcolm lr. Krtklne. M. A., 7b e. R. Mniclon rrlchnrd. 0. P. Scot), TSaij. (V.S, rt.l. 
Emei Imenlal Station, l'ailcolo » Quay, Tim vault. 


Research Staff. 

Resident Dheetor \Co1vHtt A. H. live. f.o.i,. 

of Tlr.varch 1 W.R.S., n rii. 

licputu llreiiient lA. O. Kniiklne, li< < 1 . 

I Hr rotor of Ilf or art It I urn. 

(J. V. 1 liytjilnlo, lisa., n.so. 

If. It. Young. Idaa . , it. a., m na 
A. LI. M 1 l.cl I !'H, Hail . T1.H0. 

It. W. llnvlf. lisa., it. hu. 

11 . (lornurtl. Km. m hu 
1/. H. Itarl'ilium, K m.. n tit. 

If. I/. Ilonwttoil. lisa.. ji.'ki. 

■T. if. l’owtll. Iv.il , JI.SU. 

IV. L*. Jln» llnnim. iliiq., Ar.so. 

A. II, Wont), Usc|., m.sii. 

H. It. Illvem-Mooto, Pan-, ii, no. 

II. H. Mini Hi. lisa. 

T. Irwin, linn. 

('apt, A. J. hitiidoe. lr.A y„ n.A. 

Capt. A. J. Huberts, n.A. ir. 

I, Uat. A. It. Wells. nno. 

A. .1. Jolley. lSsq. 

M. II. Iliookfl, Una., n.no. 

It. B. Bpllnlmrv. linii., li.su 
W. riaoo. Kwi„ n.no. 

A. I Imlir, liuq. 

If. I’, llurcli. lisa. 

W. JI'VDUII. Kwi.. Ai.no. 

Sub- 1, mil. (|. if. pnrtitdge, u.n.y.k., n.sa. 


J. Anderson, Enq. 

Cant. ,r. (*. Man -.on. Oil n. It'nlT. 

Capt. II. ll. H. llonldlng, h.k.. nsu 
,1. 11. Milne. F'lii.. Ii. Mr. 

1,1 Ml. W. lien, ii ho. 

It. Williamson. I 1 ’ na . m.sci. 

1). Cl. Dunbar, Jinn. 

All III. M. H. llielei. o.lf.A. n.A. 

I, tent. 0. A. Wiillace. nji. 

Cant. it. U. XI. mown, n.\. 


Ex, entire Staff, 

Superintendent Major J. II. \V. 0111, n.r. 

Tlleeti leal linj. and 1 Capt. C. 11, 11. Concns, 
Technical /loslsUint f n.n. 
t, it nt. It. 1, nens, it.'N.V.n. 

Unit. (!. It, Wylie. n.K.v.n. 

Lieut, ll. V. Hotchkiss, k.n.v.u. 

I, tent. ir. IT&mllton, h.k.v.h. 

(J. Monkens, KM. ( iror/ffl Manager). 

0. Pc M. Knight, Usq. 

I FI. SUimrUAt H. O. Btaddon. 

w. W. lliirsofiD, Una. (Technical Assist.). 

A. T,. Orchard, liuri. 

A. fi. Tumor, Tina. 

Eng. Lieut, (art.) H. J. I ole. n N.n. 

W. B. Ynios, lisa. 

U. If. Konl, lisa. 


MXNKHWRNPING PiVTBTQN. 


Dir color of Miner, wren ilia 

Assistant Director of Mlnetumiilna 

Captain Hugh S. Ourry, n.H.o. 

Captain (ait.) Hurry |f. (Inyley. n n.o. (ret.) 
I Liaison Gtfta.il, 

Com, ft, J7.fi, ...Iteidnnhl Salmon, n.«.o. (iul.) 
(lumpy.). 

Lieut, L ( 'Inn li n 11. Powell. 

ll.N.r.H. i a Tonus irary Clerks. 


Captain XJonel O. Cron Ion, an. 

Commander Uunry M. .T. Itundle, o.n.n. (act.) 
Limit. \ Arthur HeoU-Ulllott. 

71.17.) .11. I John W. Wooding. 

, 3 .on In N. Saildurson. 

i'conu ft! J7.K } K<vU ' ,lla B - F “ 4 <**•)• 
Temp. Si J. Ilaatuumln George .1. Pore (tul.). 
8 Women (. lei Ice. 


lttBRCAmiPH MOVHMIINTB DIVISION. 


Director of Mercantile Afina incnt'i... Captain Frederic A. WhllAlioad. 
Seorcloru to Lh ut.-Onmmr. (art.) Paul 8. Strickland. 


Captain Bertram 11. Bmlbli. 

Walter J. O. i.ako, 

Conmandoe ...Jolm Kiddle. 

CulUbert D. .LinigstnE. 

Copt. JI.Jf.fi.. '.Hubert W. Xtemink, o.n.ii., 
(mi.) (ret.). 

Matt. -Com. ...Clando B. Evans. 

Lieut. fi.Jf.fi. James ll. Harding, 

Lieut. 7i. AC F.fi.... Artlwr (I. Clmrelilll Ih'inpv). 

Taynt . Capt. ...II. W. Eldon Maiihity, o.jui. (act.) 

(Organising Manayir of Comoit.) 
Commander ...Darold V. Pumlos. 

Coin. B.J7.r.fi....TIonry J). King, imo.. v.u. 

Hollo Aimlovftrd. 

Unit •Oom.—ioim O. Wyatt (Kl.). 

Boland A. f On irk. 

IJcut.-Uom. It.ffM.. ..Ucnry McOontoy. 

Lieut Qeoffroy K Urn (on. 

Moat. R.N.R. William I,. Wilson. 


7, tail. lt.jr.Kit. ...Hubert M. Well. 

Thomas R. Wcstrar. 
Qeoltroy If. ailbort. 

Alan P. llorbeit, 

11. it. Ashley Bnsrks. 

Drio.-Oonmir. firnnels J. Butlnn. 

liuo.-Unt George B. MeKengle. 

Vaym. Lt.-Oom. ...John M. lloilge. 

Cayni. TJ. 7t.J7.7i. Plilllu E. nulclilnson (art.). 
Timm. Sub'lA. ITfiihcrl (1. lllekman. 

Jtti.V.Ii. hlobeit W. Cairoll. 

W. .T. Gregory. 

Thomas Sheiratt. 

Clifton Itnbblm, 

Robert 1*. Wblto. 

William A. Karris. 


Captain Calheart R. Wason, ajt.o (Capt. 

of Nanai ’Tern). 

Ommamlcr ...Hartley R. G. Moore. 

John Horton (act.). 

Puitm. Lt.-Con. It. Jf.fi. ...Orrll Ooi. 


1 Minor Staff Clerk. 10 Tompy. Ulcrko. 1 Boy Clerk, la Women Cleiks. 
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Alii DIVISION. 


Director of Air Dunslon Tiinyy. Situ. (hit. 

Civil Assistant to ft.A.l) .. ... 

Limit -Cal. 0 . IC. K. Edmonds, d.s.o,, 11. i.r. 

Temvv.Lind.-Col l, iwrenco IT. Himlii, u.s O..H.A.JT. 

Tam 111/. Major ...Tteglmld 13 . Nlooll, ii.A.r 
H. J. Rutland, p.b.cj , n. \.jr. 

William U. Altchlo, n, a.f. 

Tenwu. Major Reginald l 1 '. Maitland, n.A.e. 

Henry A. J. Wilson, n.A.r. 


ilobeit M. Giovu, 0.11, l) H.o., A.ru., n.A.ip. 

W. A. Meiliow, I.Lf[.. m.b.d. 

Te.npy. Cajitoin. . Alan Jt. W.iislill, B.sc. itA.r 
JI. Sherwood, h.a 1 . 

P. S. Hargreaves, n.A r. 

Leonard 13 . lander, u v.r. 

It. Talbots, n.A.r. 


8 Temporary Woinen'CIcrks. 


OUNNEltV ANI) TORPEDO DIVISION. 

Dhectnr of Nittml Aitillery and Tornado Captain Fredeilo C Drorer. c.B. 

Aisiflant Directors of Sami Artillery and Toipido Captain Norton A Sullvun. 

Contain Howard J. Kennaid. 

Naval Staff. 

Commander. ..Wilfred A, Egerlon. 

(For Civil Staff sec antler Operations Division 1.) 


TRAINING AND STAFF miTtffl DIVISION. 
lliieetor of Trainin'/ and Stuff Duties. ..Oapitiln Dt-tboR \v. Hlolunnnd. ns. 

Deputy Director of Train! nj and Staff Duties. ..Zneid.-t'ol. Sir Ulna IVlHIaiut, Hi . li.s.o., k.o. 
Assistant Director of Training anil Staff Dulles...Capln‘n Guy I*. Blgg-IVllUer, n.N. 

Naval and Marine Staff. 

Commander. ..AUtod O Dewar (rcU. it.N. 

Commander.. .Walter P. Kuo, n.u. 

Major H,M.A....Edward W. Holding. 


CHIEF OliNSOIl'S DEPAJ 1 TMEN I 1 . 

Chief Censor. 

Commodore Sir Douglas Broivnrlgg, Bart, on 
Assistants to Chief Censor. 

Commander Ernest H. llldoout, It.N. | Pavia. Omiinr. Edward II. SUeatme, o.d.u,, h.h. 

| 1 ‘aym. Oimmr. tact.) Charles F. Webber, u, 

AUachci to Chief Censor. 

TAeutamnl Stephen D. Neal. II, N. V. II., Official Naval Thotnpapher. 

Siib.-fJeutenanl Frederick IV. Engkolm, H.N.V.K., OflUM Naval Cinematographer. 


Tor Duly ill Trees Bureau! 


Captain The Doit. Sir Seymour Forteseun. jt.o.v.o, 

o.M.o., a.w. 

Captain llloltard Sullivan, n.N. 

(Jommander Andrew IV. Davies, 0.11.1:., «.N. 
Commander Barilo W. il. Greenfield. a. it. 
Commander (act.) Homy A. JI. Slitubb, n,H. 


Dieut,-Com»umtler The Hon. D'Atoy Hamilton, n.Hi 
lAent.-Commander Stuart D, Blair, 11, s. 
Lieutenant (Jhuilus B. fcfclmldlold. n.tr.v.n. 
JAiuienanl Oeoigo H. Cimdell, n.N.v.a. 
lAeulenant Henry J. Mason, n.N.v.it, 


For Duty at the War Office. 

Commander Harold (J. Gronloll, k.n, I Major Boland M, Bync, O.B.B., B.st. 

f’aynmter IAeutenemt (««{.)., .Herbert U. Sorgent, B.N.E. 
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NAVAL VUJJIjlOrL'y UISJMKTAIKNT. 

Pu trior of Numl Vublwitf/ ... Jiun-.ldmbal SU Guy Jt. Aj Gaunl, komii, cm. 


-Warn I and .fl/infnr httitl. 


Commander ... . Onl|>oyu (.1, Wiileolfc 
K Ounc* Wi<M> 

Com. Tt.N.V.n.. K. w. UHfc. d.ho. <<«*,). 
/-i< id.-Oommr. < till Hand. 

IIM.V.H. J<l. 14. JJeor. 
hit Hi* H.NJi, ...M u. Ooulon. 

Lind. ll.ff.VUt, U T. Hulllvnii 

J. Ht. V. (‘rowdt r. 

W. n. IlmiilH. 

It II. Ki nl Hi. 

D. BImwi 1 )!. 


Mitnu HM. 


LUut.liM. .. 

Pavm. LlcuL- 
Oominr 
It.N.V.lt. 
Vavm. hunt 
U.N «. 


. tf. 14 Dnotl, 

11. Mi'livny. 

C. Vents. 

.. Gottlon 11. T7ol)luMon. 

|uollliiK\\ood .7. Uuk'lm 

1.1. 1*. J.oualm.ia (act.). 

J U. L-'ohLoi (ad.). 


(Foi Civil Stall ^ir uudtr IntiUmnic Dim imi.) 


Thi foUainintt have bun annotated or h at lot temvmm v tctvb ft iliirlno the War : 
Aui/fipi V. (Joiiuaul, 0, iranhurv, Vwi , ,St> J. l,a\m, a.iua.* Ulyn Wnli»oi, It. cl. Uoherid. 

II. K. Wyatt Jlsuiw. 


MATliRlUl. DIU‘ARTMRNTS. 

UIOPAUTMIONT Oil’ TtlK OONTUOl.l.WR. 

Third ,s>« Unit anil Vonholb r... (lorn m adore (JhiutoiM. ile Dnrtolouu’, o.n. 
C hull stmiihml. ..I. A. (). Cbiimnton. JOuq , o m.m. 


DIWAimil’iNT Of XI1M lUlIKOTOli Of NAVAL OTNftTItUOTION. 


Ilu.elor (>l Naval Cmulriietlon ..Sii lOunlnco Jl. Train mm d’JdyiKmn l, n.o,n. 

ihmtt llirrelor af Naval VmvJnuUott...\V U. (laid, Him ii v.o lari). 

Anillaul Jllmlm "/ Naval liovitiw lion . T. Dally. Hun.. n n «, tail ) (Dmuwihmlint of Naval 
(Jamil hi linn). A. W Jolms. Ivm. (ml). .1. II. NiuM’th. Jiuu.. m.v.d. (ml.). 

U. i’loilKo. Mm.. <i n.u.. A. JO. IUiOiiuiIi. H’JU. 

NuioiUih ml. nl of Adinlinltu NjihiiiiuiU JI'ar/,v...U. 10. Prouilo, TOmi . o.ii„ l.L.l).. y.rt.n. 


Chief (foii'h iirlurc. 


W. I.. Atlwocul, o.u i.. 
lor/.). 

H. 10. Dmliuul, o.iU!. 
lari). 

f. Itryiuil. imi.m. (in*.). 
A. .1. Hobson («i,l.). 


(’. f. Aliinritiy. 

M. l\ I’liyuo loci ). 

O. A. I’nyiie («i'/.). 

P. X,. Pulhialc. IObuiii. 


A’civlant Contlimloiv, Fiitl Clan 


T. II. Jtoullnv 

lOveuccim). 


TO. tt. (Jim 'boy 

(Uversrainu). 


W. riirndo {Hollar). 

U. Uttoltnoy. 

(Ovt rmiun). 

W. XL Wallouil. lisinw. 


Coneli urtore. 


0. A. Bassett (ucU. 

lOocrterliw). 

0. M. Oarlor. M.n.E. 

loci.). 

K. B. Cliatla (HfU. 

<1. XI. auid (ad.). 
a. V. UauiAll. W.H.B, 
loot.). 

ITaiwv. aflnrhrtl). 

0. IXamifttoid lari.). 

10. JO. UnrrlCH (art.), 
f. Ulekoy (art.). 

U. ,T. W. JXopklns (art.). 

A. U. Jlorloy (art.). 

0. W. Kerrldao (art.). 


V. M. Jjpu (art.). 

O. a Jilllicinii. ii.iii!, 
(art.). 

W. ,1. Martin. 

,T. L. MiOWoh (art.). 

IS. X). Mocyon (art,). 

(Orntrtina). 
A. NU’hollB (act.). 

W. K. Noblu (art,). 

Xt. Jt. I'uttiur (ac/.). 

(Ovcmriw/). 
W. (}. Saiidore (art.), 

A. W. Walmni (art.). 

1;. 0, WIlliMniion (act), 

r,. vvooihuii, jSfcani. 


Aa'-irtanl Odasti ii.il.ir ', Second Clast, 

R 1’. TOnckman. ( I. AlrOlogUrfO. 

W, A. J>. forbus. .1. JO. 1*. MOOD, JSmtin. 

£!. W. 1j. Hawn. 


Temporary Conch actor-. .Jl. It. 11(11, Una. (Ovenrriiw), 


A. a. AliOBtor, n.ao. 

J. Anglin, ii.do. 

0. W. Won, n.st’. 

JO. Tj. CUaminiean, e.so. 
X'. 0. docks. 


Temporal u Assistant OmMraxlms. 


D. A. Ooakery, l). ho. 
J. L. Uavli’s. 

1!. Jfalflcy. 

T. Lmluuu, u.ho. 

W. Ii. JXOckaday, 


Caul. B. a, Johnson. 

A. JO. ICIinlKrley. 

M. Jt 1’iu'kcr. 

O..Mclj, PaUirsob, u.nv. 


A. P. Pattorson, b.su. 
V. <(, Mouse, 11 . A. 

,r. ll. Howdvn, u so 
T. JO. Sowdiin. u.so. 

J. 0. M. Wilson. JiaatS. 
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Tempo) ary Acting .1 sslstanl Constrwtms. 


T. Burch. 

E. J. TTomwoll. 

r. J. Parmltcr. 

U. (Jlmso. 

W. 11. Ilumplucy. 

< i. E. Peach. 

,J. «. Clark, 

F. Ilunnisott. 

G. Pcimov. 

W. H, EJWbrott. 

J. U. W. Hutson. 

A. F. Parkins. 

F. T. W. Uanlu. 

W. J. Laughton. 

W. E. Maccy. 

n. Phil pot. 


G. IT. A. Smith, 

A. Taj lor. 

Jj. F. Thorp 
A. Wniren. 

O. H. Wbitoway, Euqrs. 


Temporary Assistant.. ,IL W. Dana, Ena.. 0 ji u„ »a, 

Impeding Officer of Ship Filling Work... S. A. Xriwcotfc, Esq. 

Inspecting Officer of Smiths* Work.. E. T. Pcaiaon. Ebq. 

Ouwtor of Dra?mny8, . . W. J. Moore, Esq. 

Confidential Clerks to D.N.C....3. Luffman, Esq. 

F. 0. Branford, Esq, lacU. 

Technical Olerk io D,N,O....Y?. H. Malpaa, Euq. 

64 Principal and 302 Assistant Overseers 

120 Flwt Class and 01 Second (Jlnsa Draughtsmen. 1 First and 1 Third Grade Dockyaid Clerks, 0 Men 
and ao Women Typists and cicika, 1 Boy Clerk, 4 Modellers, and 2 Bunprinteis. 


DEPARTMENT OF THE DIRECTOR OF ELECTRICAL ENGINEERING. 

Director of Ehdtlcal Engineer big... 0. n. Wordlnftham, Esq., o.B.n„ m.i.o.e,, m.I.m.ij.. mi.e.b. 
AMtatonl Directors of Electrical Engineering... A. D. Comtable, o.u.u.. M l.n.E. ( act.) and 
E. T. 'Williams, m.i.h.b. (aef.), Esqis. 

Electrical Engineers. Higher Grade... V. P. Fletcher, o.n.u., a.m.i.e.e. (act.), and 
R. Wightman, a.’iiie.d. (act.). Esqrs. 

Electrical Engineers. Lower Grade... 11 . Melville Acic err, m.mj.m., F. C. Forster, sr.r.n.n, H. R. Green, 
a m t.n.n., lad.). W. P. Bootfc, A.Bt.i.n.n. (ac/.) and n. II. Stratton, a.m.i.e.h, tact.), Esqis. 
Tcmpii. Eb d deal Engineers.., A Dlnunaek. m.i.h.P., a.m.i m.d.» J. Brodle, F Morton, a.m.i.u.e^ 

.1. Shepherd, M.t.o.u., it.l.n.n., J. M, L. Slater, It. W. White, and A. E, Wilson, Kbum. 

First Assistant Electrical Engineer a... A. W. Abraham {act ), E. O. Alien (act.), F. Amor (act.), G. W. Braby 
(«<•/.), \V. H. CUatten (tid), W. M. Couch (art). E. E. J. Marks {act.), T. Pcdrlck fat/.), J. Shaw, a.m.i.e.b, 
{ad ), W. J. Spencer {act.), and L, A. Tippon (aeL). iflHaro. 

Trinity. First Assistant Electrical Engineers. ..M. it. Gardner, P. L. Oil!, a.m.i.e.u., T, JJ. Trees and W. 

SimpHon. Enarfl. 

Technical Secretary... V. Morton, A.sr.r.n.77.. Ekq. 

10 Principal Electrical Overseers, 108 Assistant Electrical Overseers. 

0 First Olufls, -J Second Gloss, and 12 Toraporary Draughtsmen, 6 Women Tracers, 

8 Touipy. Ulcrko, ll Women Clerks and 3 Boy Clerks. 


DEPARTMENT OF TJIE ENGINEER-IN-OTTIEF. 

Engineer-in- Chief of the Fleet,,. Eng. Vice-Admiral Sir Georg© G. Goodwin, rc.c b. 
Deputy Engimer -in -Chief anil Suit# intmdoU of Naval Engine* ling— 

Eng . Rear-Admiral Edouard Gaud in, o.n. 

Ami, hull BnnlnMn.ln.frhiel5 1Sm - Owtabn Charles W. J. llearblock, c.B. llnwv.). 
AMimm, Ernuum-tn-unuj^^ 0aptaln JoUn McLnudn. 

Ena. C'aplain Edward Hhorl (ml.) lie nip.). 


Enainecr Insnrrlore. 

Bun. Captain David J. (Jarruthcre. 

i'rodotlolc W. Marshall. 

Ghailcs 0. Sheen, cjj. 

Bull. Oommmidir Arthur IS. ILyue. 

.Tosonh J. Klrwin. o.b.e. 

John Hamilton. 

Thomas H. proctor. 

William S. Maim. 

Itohort Boonian. 

.lease If. Harrison. 

Ernest Nlbhs. 

Kredoriolc Podrlclr. 

Allred Turner. 

.lamoa Legato, 

Itdwln ]■'. St. John (rul.) (act.) 

Una. Licul.-Utm.... Harold L. Toalovln. n.s.o. 

Examiners at Marino Baainscrmo II 'or/e...U. Ooodcklld (aol.l. J. Hocking iacl.l, J. G, 

<1. F. M. Parkinson (art.), F. Hassell lad.), A. J. Smith (ad.). Users. 

Examiner of Dockyard IP’orfr...T3. Page, Esq. Caci.) 

Examiner of Engineering Account,. ..J. F. \V. Hottsrloy ifirt.J, Esq. 

Confidential Olerk lo E.-i«-C....W. 3. Past. Usd. (ooi.l. 

10 1st Class Draughtsmen, 21 2nd olnas UragUlsmon, 14 Temporary Draughtsmen. 2 Dockyard Clerks, 
1 Hired Writer, 6 Temporary dorks, 2 Ultra dorks, S3 Women Clerks, 2 Boy Cleike. 


Bn oincer IAmlnvml-Cmtimandns. 

George W. Odam. 
dohn 8. Dir. 

Edwin Williamson. 

Lawrence Tumor. 

Augustus Shackle. 

Sydney it. uight. 

Herbert A. filado. 

George B. Allen. 

Tnnvy. Ena. Lieut .Commander i. 

Frank 11 treks. 

Allok 11. Kyle (act.). 

.folm JloD. Scott lad.). 

Engineer lieutenant Brian J. U. Wilkinson. 
Llmt. U5.). .. Edward R. Mloklom. 
lAcul. R.N.V.R .... Charles H. Hayward. 

Newton lacl.). 


Admiralty, Engineering Laboratory, City and Guilds (Engineering) Collcae, Exhibition Road, E.IF.7. 
Suverintendcnta...Ew. Commander Clutrlus J. ltawkes. H.N. 

Ohicl Desltmcr.,.A., W. Nowmak, Esq. I Tertlng Enaincer..,3. Aitkin, Esa. 

Alrf«IIuraiat...P. H. nudson. End. 

(There Micro a number of Aaodalca for Exycrlmenio and Research). 
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rkxn'iiLNP DiHTiurr 

ting ('apt. J. It. ITiiLivi. It ,V. Addie-n— 02, U<*fiw/^oi» hired, GLugim. 
ting. tUm. J. Mftwvi'll. 
ting. Lieut. 1). K. McF’mUue, r.n. 
ting. Laut. Y, A. Hi my, bn. 

Cfi. At US. tiny. w. iSliaUraiKaii 1 , n \. 

11 Owl Ah*,mI mils and 0 Uuk$ 


At Put son b‘ Slvuin Tuiblne Co. and North tiaUttn Mamie tiny, Co., Waflnnd ori-i unc 

Enj. Cunt. G. II. Hill. U.N. Addura— <*/u Mirtia. Puraon,’ Al.S.T. I'd., VV.dhaul on- Tim 
4 Civil A- "I ’tudr, will 1 Clink. 


Xtannu Dromiur. 

Eng. IV. J , Ucndoi , II. N. Addre.,*~c/o Mcwj. Yulcas, Ltd., iimicli WoiJ»r. rpsv.leJi. 
4 Civil Asquint* and 1 (JJwk. 


I(3LU or "VViour and roiiwoi m Dismiff, 

Eng. Curd. A. V. lihtfte, R.N. A<l<Uci»>-c/i> Mc&aia. A. B. While & CJo., Eaftt CVwc=>, Isle of ft ighl, 
4 Civil Art-dshinfs ami X Cluh. 


IsloiNia mem: 1 *mm< v, 

Ena. Oapt, (f. 1*. Hath, M.) A) , U AT. Ad (Iren — 0/0 Mcsms. Bi or u lho*„ KowbawL Iionu oiLh, 
Bdjntiiiiiih. 

2 CJlul Aa-iwlaniH and 1 Clerk. 


At Mcsbra. Yon aw rf Vo, tfcvhtmtn. 

Ena- Gapt. K. If, If ilk. 1LN. A/Ulvoas— c/o Mossis, Yjiigw As Co., Biulfttoun, 
Ait. Aitif. tiny. J, J J. Smith, R N. 

2 Civil As^ulanta. 


Noimi of ENor.A.Ni> Di^tiupT. 

ff/W. Gapt. ]{. IF. Irish. U.W. Addrci.^— 21, (Adlluftvtoml BiilldlngH. Nevruntle-on-Tyne. 
7 Olvll AHyhtiuit'i and 2 Clciku. 


Uniai’ABr DiflTiucT. 

Enj. Citpt. E. tiiUoards, R.N. Address — e/o Messrs. llarliuid & Wolff, Belfast. 
tiny. Hcut. W. J. JIambly, h.n, (pM. 
tiny. Ineitt. A. T. Lloyd, u.y. Ini.). 

4 Olvll Aushtanl'j ami 1 Clak. 


GUBIGN’OrH. Dihtiuot. 

Ena, Gapt. ir, (7. ,s‘. P. IhatirrU. R.N. Address— e/o Mewis. bcoltl, H, & E., Co„ ULcenock, 
0 Civil AnHistauU. 


-41 IV all semi till pirn 11 <L tiny. Co., mul McsSio, Su'an, Hunter, & Wtoham HirhmdSon, WaUtend-on-Tune, 
ting. Gapt. a. F. Tfammni, U.N. Address— Wnllbcnd Slipway Go., AVuIIbi nd-on-Tyne. 

Gh. Artlf. Eng. M. It. Oliver, U.N. 

7 Civil Anslstantu and 1 Cleric. 


MANoira^Tua Di&tmot. 

Bin/. Gant. E. ti. Baud, C.M.G., V.S.O., R.N. Addrcw— 37, Aiciule Chauilioru, fit. Maiy‘&, 
Unto, Maneliester. 

Ena. Lieut. f J'. WUUamfi, n.N*. 

U. Wftteon, iun. 

Oh. Arllf. ting. R. Booth- n.N. 

G Civil Asslotuntfl and X clerk. 


Xivmu’oor* BlftTOlOT. 

ting. Gapt. T. B. lliuldv, U.N, Addmrs— c/o Mrssifl. Cjunihell In lid b Co., Birkenhead. 
ting. LUut. It. T. JtUlur, iu». 

D Olvll Aswlctanta and 1 Clerk. 


At A/dMr*. J . Brown «& Go., Clydebank. 

ting. Gommr. A. 2'. II, Slone, U.N. 

Artif, Eng. A. Aulbnry, n.N. 

J, 33. Gibbs, Bj?. 

JT. ~W. Oldrelvo, n,N. 
3 Olvll iVuslotauta and 2 Clerks, 


V 
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.11 Iff h. rii. .Inn ih oho. I) Inlimlh ,(• Co.. Jilnoitt.. NrierosItr-on-Tviir. (bur Hnhmiihi, i.) 
Him, OiHimi. 11. .S'tY/n't, O.N.O., It.ff. 

a Civil Aitihlantn and 1 Olulr. 


rxir j .1 * IlinTitlf.T. 

Will/. Cominr. Mark llnntllr, Ji.ff.O., P.Y. Addictm — 123, Smrey tilted, fihufih M, 
An//. bwHl,-(}oui. 11. Haley. ii.n. 

It. .liirlnton, il n. 

H Civil AfcHinlanbi anti j clerk. 


JflNI'OtN. Util.!.. AN1> (1KIM4HV OlH’l IttCl.t. 

Kilt). Cniil. T II. t'lirnor. IC.N, Additsi c/o Mttvini. JCibiltm. Pinctoi A Co., IJaenlii 
Jtlntr. Lhuf. IV. t : WllllfLit M, it n. 

U, Maieliftiit, lt.N. 

JiliJ. Una- >1. M. Iltillrv, ii.h. 

2 Civil AhHlalanl'i mill 2 Clrilni. 


KlJtlllY JlIHTKlttJ’. 

Him ('mum. J. h. Jvlmber, If. A 1 . Addrc<H-c/o Mewini. Wlllnnn & KiiMiimiii, 1, 10, . HiiiHiy. 
U 11 (I. hunt. <1. Hal halt, an. 

11 Civil AHiiliilatiis amt 1 Cleric. 


V Aft.'i.itr. AiiivJiom. ll'hitaoilh if* f/i>.» Nanai Tart/. IVtiltrr-on-’l’viie t for Dturhnnn/ IhiHil). 
Em. Oommr. T. tionet. it.N. 

Aitlf. Jim/. W. Williams. u.u. 

.1/ ilfcwrs. Vickm. /Iiui<iw-in-l'uinm (for Hulmurivn). 

Una. Omni nr. II. W. Omni. Jt.N. 
i'empv. lino- Of ml. if. H. Orem, jln. 

A Civil AKiIntants ami 2 ClerkH. 


London Diktiuop, TI. 

IV. Mill. Him. AddrefU- 12(1. WioUeoloy Road, IlarUwIeii. N.W.10. 

fl Civil Awilatnutd awl l Clcilc. 


IfONnrw iHfjmtnrp, nr. 

Jlf. 0. Old, lint. Address -27(1. Trlultv Itoail. WiuidHwmlJi. H.W.IB. 

0 Civil AuuluUitla and 3 Clcrlw. 

JT. T. [Vellaid, JJm;., Principal Bollor Overseer. Adduae— 172. Xtoltou Park Road, Kdislmi.lon, 

Mlrmlwdiaiii. 


DUPAKTMHNT OR THIS DJBIOTOU 01? NAVAL ORMNANOII. 


thmmundrr 


Jllmlnr of Kami Ordnance Captain Henry if. Crookc. 

Assistant- Director of l/acat Ordnance., ..Captain doacpli 0. W. Henley. 
Assistants to Ulrntor of Naval Ordnance. 


..Bernard W. M. I’olrbatrn. 
Eualaoo 11. J). I.ontf. 

William H. 0. -Hues (ncU. 

(Cl) Btanley T. Jd. Wilton. 

(Ct) Ceroid V. l-ongliamt, o.s.o 
(O) ,Tolm 0. TIonilHon. 

Plillln W. Dounlna. 

Arclilbald Uilbort (act.). 


Oommr, R.N.V.R. Jolm 0. Uendoraon tact ). 
Lieut,- (Jem. Dennis 11, Italrllly. 

Lieutenant Frederick J. Payne. 

Malcolm A. McKenide. 

Ideal. It.N.V.It. WIlllO D. Jvllrny ItmtvX 
William T>. S. Fatilkner. 
Lieut. RN.V.lt. ...Miolmol P. 11. Dalton. 


OMef Gwiiicr.., Herbert D, Jehan. 
Commissioned Arme'Jrer...liniost AUdy. 


Enalnct r Inspectors, 

Hus. Captain notin’ Wall, o.m.o. I End. Commander ...Fiederiek 0. 1(, Patrni IUiiwX 

jjtij. Commomlcr ...WllUam Hart. F. loallu Holieitnoa. 

Walter CM Uom/cl. I I'll. Lieut. -Com. ...Ktanley W. Oooku, 

flxamincr of flun-ltfounHno Accounts.. .A. If. Jlufllold, 1 !mj. («if,). 

■Rcmaincr of Oun-Moimllna TVer/j... W. 3!. 0. Dolmer. Ehij. (art.) ttrmov.). 

Chief Inspector of Naval Ordnance— Commmuter (act.) John A. Uuaeoa, e.n. 

Assistant Chief Inspector of Naval Ordnance. . . Oommunder (art.) .Tolin A. la liny. 

Assistants to Oliiof Inspector of Naval Ordnance. ..Commandtr neury (1. It. Ilevan (ret.). 

Commander Koliili (1. Dlmvlddy. 

Commander Xdnlle .1. If. lliimnicmil (rtf.). 
Commander Jalm 11. Bray (ref.). 

Commander Jtcglnold 0 . B. Caroy-lironton (owcto). 
Commander Ferny Harvey (ref,). 

Aiejor; Freeman 0, N, Blaliov. u.u.A. 
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Tltt! JoUumiiu mitt'll 1 11 hen, bin 1 hut /nr speou/t critter dining the lIVu -U. A. Reel , \\. Vttlll, and 
J. Storey, a.D.c., liters. 

(final n/Xceia employed on Inspection and Experimental Uidiiimee Duties. 

Under Citirf Inspector of Noont Ordnance : — 

Impei lor 0 / EM... Commander Unrolil G. Jackson lid.). 

Act hhi l u iihitor oi Steel... Commander (act.) Llewellyn 15. IX. lJewillyn hit.). 

Depntg Inspectors oj SUcl... Colonel ,1. 11. J. Jocdjn, n.\. (it/.) (harpy.). 

Ootoml W. l.f. William,, o.M.n. 

I'oiitiitandir Hindi J. Orr tut.). 

Commander Xiuntv Tkomiwon (ret.). 
hUiit.-Unm. Aitlmr W. Tomlinson' 
i/>. nt.-C'piii. l/iank It. Willis. 
hu at.- Com. John G. M. MoIIardy («/.) 

Incut.-Vom. Robert it. Veasoy Ini.). 

Major It. ft t. A. Charted A. Bishop 
IJ e j or ii.M.A. Allred D, B. Godfrey. 

It. Toiiluw, ir.ii.i)., iS9ii. 

W, It. (J. Hooking, Baa. 

Head oj Imped, m n] Wall Ktplonioe 3 edio»... Thomas J. G. Gongh, Jim. 


Assistant Inspectors 0 / Sled. 


Majoi -Qmcrnl ,1. T. J. Johnson, o.n. tret . ) ttrnipg 1. 

Charles I,. Gordon, lt.ni.r. I. (timno). 
A. J3. Merchant, o.n. tret.) (tempo.). 
W. ITnokluson, O.K.U., n.n. tret.) 
(tempi/.). 

Di io.-Oenoral II. fl. HUgruihl, an. (tempo.). 

0. 1 Irnvlllo Ihuatnn, (tin ml Inn Forces 
ttrmtw.). 

O. M. 11. Timckwoll, n.n. (1 it.) 
ttempv.). 

Ooploinll. 11. Evans, n.n. (reU. Unnpll.). 

William 11. 1'. Taylor. It.N. (rcU (tempo.). 
N. U. Macallslor. It.N. tret.) (tempi/,). _ j) 
ltoland Berkeley, lt.N. (tempo.). 

Quorgu P. S. XDtowling (re/.) ttempv.), 
Commander Charles K. MelJallmn (rei.l (tempt/.). 

T. 8. tloocli tern ran ft. 

A. U. Tromaynn (rot.) ttempv.). 
Commander. B.1 V.B. W. F. Caborno. o.b.. b.d. (ret.) 
(tempo.). 

Llcut.-Oom. Alintor W. MoBonnld tret.) ttsmpv.). 
Ralph B. Bodllly (ret.) ttempv.). 
lXonry L. oucston temerim.) ttempv.). 
Frederick ft. Bavin, B.D.. it.N.n. tret.) 
(tempi/.). 

W. H ('oinutou tret.) ttcmvu.h 
W. <1. U. One tret.) (tempi/.). 

Jolrn XX. 0. Oellvy Umov,). 

Lieut. William Pollbwton tret. ) ttempv,). 

Uoorgo XI. Prow (id.) ttempv.). 

Oobort J. Bweut tret.) ttempv,). 

Lieut. EMM. Boauchiuuti IX, Vonncr (ret.) ttempv.). 
Jim/. C'lipt, William J. Brown (ret.) ttempv.). 

Ena. Com. II. V. Device, n.N. (rd.l <Crmx>v.t. 

Jim/. Lleut.-Oom. T. J?. Brotm liet.) ttempv.). 


Cnlnncl (temp. Brlg.-Qrn.) Cooper Pentane, inn 
(tempo.). 

Colonel 0. L. Xlnhlnson tret.) Itimovl 1 
IX. O. Oltvlor (letups.). 

D, A. Mills, n.n. (ret.) ttempv.). 

A, Xj. Mdn, n.n. tret.) ttempv.). 

M, XL Purcell. b.h. trrt.) ttempv.). 

0 . 15 . N.iirnca, 0.1)., 11 n. (ret.) ttflnpi/.). 

W. B. Uawkfris, n.n. tret.) (tempi/.). 

It. A. IngHs, O.K.O. tret.) (tc/upo). 

J. V. Jollroja. u.o. (tempi/.), 
lit. Uol. H. V. Tliornton, n.A. (tempu.) 

IL O. Nelson. n.A. ttempv.). 

Limit. -Col. I\ H. Eliott c.s.r,.. i.a. tnl.) (tempo.). 
Altan Wndinoro ttempv.). 

A. Trace? (tmpvft. 

II. 0. livnus, n.sr.L.r. ttempv.). 

P. 0. Hoarle (Indian Army) irel.) (tempo.). 
Major 16 lit, Ll.-Col Frederick L. DIbbJce, n.it.A. 
Major It. E. Fltzgerald-Lombard (rci.1. 

B. Nash. it. a. tret.) ttempv.). 

Captain Q. B. hlacpherson Grant (tempo.). 

A. ft. Bcokett. n.n. ttempv.). 

U. A. Pettit, k.o.y.l. 1. ttempv ■)■ 

T. S. Bowen (Welsh Drill.) (tempo.). 
a. li. B. Bntrusfatber. o.it.E., n.N. 
ttempv.). 

Lieut. D. E, norwood, B.A. l turttrtn .)■ 

C. W. Wodokiud, B.n. (tempi/.). 

Chief Qimner William J. Bonsey (tempo). 

Albert G. T. Brown (tempo ), 
tinnner (ret.) BJokard W. Lawrence. 

Qeorso E. Cook (tempo.). 

Daniel ft. O'Leary tie imniJ 
Predoriok J. LiiscoinbQ (tempo.), 
James 0. Hartnett ilemw/ft. 

Jobu B. Cobb (tempo.), i 


27ia foltowlna t/eiUlcmm have also ten appointed for tempararv sendee during this War : ’. 

It. W. Archer, IX. A. Armstrong, R IX. Boisrovo, P. ,1. Bull. A. T. Blmdo. O. B. Boiyell, Href. T. ft. 
Bromwlrii, n.».n.. 0. B, Bnoban. 11. Burrell, V. Cameron, A. «. Cameron, K. B. Oole,n.so., 
ft. P. Oiumlngliam, IX. W. IL Dnrlasltin, E. XL Beane, A. IX. Bodd, J. A. Boron, V. ft. Hast. 
XL Jt. Felix, ft, Ford, a, US, Pox. 15. Fruutlo, 11. V. Ulbson, IX, 0. A. doodall, O. V. Greoii, A.P. 
Grenfell, L. T. Jarvis, A. .Tohnsou. J. L. ICltto, 1C. SI. W. ICnlghts, E. Lake, J. I* Lambe, 
A. R. Iaio, A. I.’lSHlraiiBo, A. XL McConnell, M. Slaslln, J. Maxwell, E. Moffett. W. N. Moles- 
worth, C. il, Moore, A, M. Mow-Blundell, E. G. Murray, W. Musk, A B. Napier, T. J, a Valin. 
W. Pay. R. Perclval, D. Ploton Prichard, G. Weston Ramsey, G. K. B. RollUon, X. W. 
Hhoppard, a. ahiTinan, ft. W. Slater, Xt. W. Umlth, E H. Sumner. It. X. JBeneh Watson (, 
Tnmnian, li, XI. Voice. A. Wasoy, G. II. Wells, J. Winn. H. Wontner-Bmlth, a D. Wright 
and J. IL Wright, Es'iu. 
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fit nt ft on) noun OJfna. 

«. II. UenaeU, A <i <1. <*. Giiiumr, M. I,. MethHii, U h\ iluni^i, W. U. fth-ul, W. Tiimn, A A. 

ILupluuh, ('. II. T.ulni. 0. U. I Mum be, A. KutUnluKk.uu* Id. T. UiiiPiohp. and W. 0. 1'lvajin, 
Km is, 

Ji5. IL 0, Newby, Kn| , Dtyuty ( 'inkier (act.) under the Limpet tor oL 1 -iU't‘l, blulUelU, 

(iPflfc Iron* the National liiswuiiee Cnmnuu. 

U. Trloo, EBfj., Act. A fist. ( ’u -filler under tin* I i\h potior oC btuel, Mlioflloid. 

U ml (>r H’nt OQue. 

('••Midi*, \ivhllmltl C. Gooldni hut.) IrJ.L I Major (I’emjw. Llutf.-C'ol ) Nathaniel V’. 
Major if. ill, I. limp K. Mi'plniw. | Tnilm.ui. b.m.y. 

The Mlcnehm umfUiimu fin, been appoinUil Jxn tCmportuy mvtcx d iniinj tin' War: 

II, .raaUBnn. 

hui 1 * indent /tut/ ClviL...'\'hmmh a. AniUi^ou, lmt.. o 11 . 11 . 

Ouuth Sitpoinitfindtrw Oink . W. P. Diudele, Kiwi. (inf.). 

Ludttaai Ifuxwtlnitudino (W&1...A. 0. ilornw (art.), O. 1). McFailane (m/ ), N. VV. Hiullh (mi/ ). O. Kievans 
(md.), And (J. If. Webb, 

IKk'Jcynrd Clciku (inolltdlnff aottno) ...IMiBt Outdo B, fioeoml Orach: D, Tinuionuy flulco and Uoya I lilt. 
DraugliUmon 17, Computers 7. 


Niijmrinfmrfcnt of Ordnnnae Stores •..CnpMn Herbert It. Norbuiy. u.h. 

Deputy Superintendent of Ordnance Storm f<Va., r.io. (ar/.l. 

vl.ii) nfartt Superintendents of Ordnance Stores,.. A. MeVarlaito. lf.ua., o.n.u. (act.). 

W- A. Hoi timer, h>i. (net.). 

U. \V. WlnuhliHt, Iflsu. (aot), 

ffaval Ordnance Store OJJicnh... J. Tlutl, M.n.Ti. (ac/.), W. TT. Hmve (oof.). N- Thommi (<w/.), nml 
\V. ViuiKhnn Krauts, 

Dainitu Ordnance Store OMcers.. \V. 3*!. Kvlcn (ant.). 7f. O. lllbbenl, m.m.m. (not.). 

0. H. Mu nay (act.), A. T. Reed (ncU, Irt. b. Tmumiy (acl.), and 
J. A. Vlfpuuix (aefj, I'JsaiH. 

.mutant Onlumtco Start' Oj}lodr8...W. Baker (art.), a. II. Board (art ), It. J. Fuller (nr/.), 

1L Uanloon (act.), W. R. HniTlhon (art.), W. A. Joidnu, 
I i. A. KVlHhf ley (act.). 111. W, fAinbe (Mtd.J, W. Miulin 
(art.), II. T. Jitnttbewu (net ). 0. A, Nairn; (aeU. H. ID. 
Pilddou (tir/ ). IT. T>. Rnbhiiui (<W.). O. Sftiiflfoid (<wf.), 
nnd 11. Wualo (or/.), K/irji fl. 

'fcimporrtri/ Arfslidtfid Ou/nancc Store OffU'iis.,,A. ,T. AlKliifi. Euq.» (htpl TT. 11. Butty, IT. Oraluim 

Urown, IS. Uununfc, W. UoatUor, Ewiib., Capt. U. 
U. Lain#, II. F. Miller, Uavt. U. 1>. MftialmJJ 
B. BmltU, and 0. Uppleby, RaaiH. 

(Jhiof Examiner of Naval 0) duuiins H r r>r/r...t‘. pay no, 3'li«i. 

/b’aximlnoj’fl oj Naval Ordnance WorTc...Vf. 1>. Jilvanfl (act.). O. Harrlmm (art)., aud 

<JL Vliuion (uct.). ItHqrB. 

ft Ordmtnoo Bonot cdorua, Pirat Oiado nut.). 

7 Ordftimoo Dopot ClcrliH, Soctmtl Oradti (oof.). 

1 OrdJinuco Depot Clorjc, HUid Omda 
1 Ordnance Depot Glcik, Third Gratlo (art.). 

7B Toiiiporary Ulrcrl Tjlxfcift Olerka. 

57 'loinporary Women Gierke. 

16 Boy Olcilrs and Boy AVi iters. 

Actina Deputy Orrlnanoe Store O/ftccr — XkcJHtld. . .0. Bwiff, K«f(. 

Admo Anetetant Ordnance Store Office — 8hejr«ht.,.d, Chmlle, JC«0- 
Chief AnnlVBl~~ Sheffield... John 0. IV. Humfiw, 1 'Ihq. 

Ntvrn.— Ofliceu of tho Naval OrtUiancc Department nmfmj at W‘>oh\ich nntl nt the Porta aro not alunviu 


DKPAUTMENT OP TMITB DTRTilCTOP OF 'POPPICOOTW AND MINING. 

Diriotor of Torpedoes aftfl Minina Captain fMmlek L. Field, an.. ArtO. 

Assistant DUeotor of Minina fUu*faitt Herbert N. (Urucll, ant.ci. 

Attsiskml Director of Toipedm^ .(Japfu In Altfci nnn II. 0. Candy. 

Asflfdaat Divertor Elsctriral Section ...Captain John K. Im TUnrn. 

Assistant Divertor of Paravanes Captivin (act.) Georuo £, ItwiKoy, 
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Ntnal Staff. 


Vice-Admiral ...B, S. Phlpps-IIoiiibT, nv.n. 
(fCKlV). 

Canto in Bn an o. ( i odfrey- K'uiv.et ! , 

r.v 0 . o m 0 fat ) 

f (fid) ... IfrlfCnr 1? Mninnt, ivj o. 
CuMUrtriwr/rr... .Groftrrv P. C mrtv. 

Tl Ionian It. oroide. 

AiuUIIniM A. Ijovitfc-Cnmeinn. 
fid ward W. MaoKTchnn. 

Will lain TI. Mackenzie (?>). 
Stephen f>. Til laid. 

Brian Efforton, 

"Ralph I.oatham. 

1'lrir) It. Wharton. 

Malcolm K - . Guilt InU. 

Gerarcl B. Riley (ret.). 

Robert ,T. Howard (iet ). 

Boberfc W. Dainty. n.w,o. fat.). 
Noel A. Mai rilril 1 (act.) Oct.). 
Lieut. -Commr... Bntram Vlfifne. 


Liput.-Connnr. . Bmlnlpli TT. r. tie Hallo, r <a r. 

CKniije F. H. Bowles U cugy) 
(mt 1 . 

Li ru tenant .... Patrick V. Colrmnn. 

Jinny Rlmmon. 

Lint. Tt N.71. ...Cyril Smith. 

Lieut. R.N.V.L. Tliomm .f. UlMou. 

■Edward W, Taylor. 

Noiman W. Piaupnell, 

Eng. flomnr fldward (), Tfefiord. 

Alfred B. Kempt. 

TiL-Col, 71. M, ...Chcfcwode G. C. Cru^lev. 

IjftiU. RN.V.Tl. } r,, " ln T.Mdnn. 

[Fo t dull/ ul(h D.D.M.) 

CJh. Gunner .Tames Wood. 

Leonard ffopton. 

Walter Thoroffood. 

Walter F. Williamson. 


Cdlilaln of Defo wire Minina Captain Gordon P. Fuser fat ). 
Assistant In ..Conniianthi IT. Strickland (iet.). 

Lieut, -Com. Lriuiclu T. tTcwion. 


Hp\nmT.rnnT p\jitv. 

Warrant Elect t man ..Albeit 13. Williams. I Warrant Nlectrldan.. Sydney IT. Brown (ikU. 
Gcoiko Haraom. | 


Ciefl Staff. 

Superintending C U<nk (act.) P. 15. CoumUn, TR'»q.* m.h.e. 

Deputy Sumrlnlmllno (‘fork (act ) F. Mon (eon, Esq. 

Aanlalant Snvmnlcndlno Clerks tael.) H. Beemnn and 13. Lilian, Lnara. 

Jhramlncr of Towrlo Tubes (act.) B. Woodard, Esq. 

2 Dockyard ffloike, First Otade (act.). 0 T)ran«litgim'n, 2 Women TraoriB, « Temporary Mon Clerks. 
28 Temporary women Pleilca and Typists, 1 Boy clerk. 

The following gentlemen have hem appointed for temporal u service dui inn the War : — 
Inspectors of Wireless Telegraphy in Auxiliary Talrol Vessels...,!, X,. Cuptt. and V. li. Course y, Lfiqrn. 


Jjfitit by War Office for fipemal Duty. -.Captain A. M. Low, b.a.f. 

The following gentlme » have ban opjioitif/rf for timporan sendee 
ffKperylflltw Inspectors... ff. C. Afllmiy and Lieut. C. L. Trcleaven. 

Chief Inspectors.. Dr. ,r. W. Capntlrk, Lieut. E. Edwards and Llewf. .T. T. .Jenkins. 

Inspector H. Alnslle, W, B. Boll. F. B. Coolev, T, A. Daniel, 71. T. Elworlhy, IT. B. Porrinnn, II . 

Holmes. 11. .1. C. iTeton, L. IT. Kirby. J. McKeliar, TAnd, .T. MeOuef 11 . V. V. Mini ay. W. W« B 
ltoss, A. It. Helf, W. G. Burner, and J, F, T, Yount?, Esq re. 


MINKS INHBBOTION STAFF. 

TJeaO Office*— 47, Vlotorift Street. R.W.l. 

Head of Dfinei Inspection Dept. UI.MJ.D.) 72 Inn. Captain Wllllftin II. Pnponfi. o.n.n., tub. 

Chief Tnspec/or of Mines William fl. piaire. 

Semetarv to 7IM.1.D H/fw 13. M. Bleliaula, ApaL Principal, w.h,ha. 


Tnonwiuii Sa'Arr. 

Ohaioe Imvcclors...'W. A. Stculuiw. 0. Romie'ifl. J. IT. Orcon and It. H. Brown. 

Assistant Inspectors... Lieut. R.N.V.JI. J. Stephens, G. Vlncotfc. IT. M. Andieua. nnd Cumin (T) 1C. A. 

MeG 111 fat.). 

IBxaminuir of Mining Accounts tact.).. W. II. Culling. Ifon. 

2 Draitahtuwomon, <1 Typists, and <1 Lady Clerk*. 


ZUufiiionfll 7»snrc/oifi of Areas. 


A. 0. Flint, TOrq. (roi/sniowfA). 

J. T. Flnnlo, Bsq., (North of England). 

1C. R. Atliortou, Ksq, ( Yorks,), 

0. Oimond, IQfiQ. (Lfnoofn). 

,T. Ward, ICftq, (Uclehf filer), 

,T. Margden, Ksq. ( lUrminoham). 

J. Mimihtill, Kim. (LUmmiham). 

W no. Capt. fat.) ,f. K, 0. Moore, n.N. (Doth). 
H. R. Lewis, Kflq. (Mouth TFu/ed. 

.T, Oleverloy, Km, (jlfanr^cti^r). 

10. Ohlel.en, Km. (Man Chester). 

W. a. GlliHon, Ban, iUhmw). 


W. Haber, Vnq. (Dust Scotland). 

W- Gill, Ksq. (Oxford). 

0. O. llillRdon, Esq. (Noith'Ka*t London 1. 
J. T. n. Elides, Esq. (Mouth and Smith-Wv8l 
London). 

TT. W. Oakley, Egq. (Nmtli nml North-West 
London). 

.T. OladHtono, Esq. USaslhourno). 

A. Giant, 3faq. (Cray ford). 

W. Johmtou, Kan. (ffranoemonlh). 

JL ,T. Totter, Esq. (DHiniMfltoi). 
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TORPEDO STOKE DIVIMTON. 

Snpn lufnulrnl of Torpnfa Hforpt Frederick Wind. Ewi. 

/ftufs/iin/ fitnwrinlnith'nf oj Tor fit do Slaws,.,.,. T. \V. Milliner, Kmi. 

Toriwfa Wait OOh't i, A. \V. Balia itl, T\,q., w.u.r,, <mM. 

0. a. c'mona. Itafj., m.ii.vj. (oof.). 

fh'Pidu TurjNilw More OQhm .7. A. don rev, V,i;<i, f utrf.), 

J»\ HlnKoa, (mt.). 

A*Hlfitunf Toftit do 8 faro OQh'rr* W. Eviuin. Ena- Uu't.) (fanipv.)* 

,1. Omy, fCwt. Uit'f ). 

O. lloron, Ewi. (art.). 

W. b\ Trenory, J'lnn. (orl,). 

d .Mutant j)»o. T,h id. 1 Vmteitn J*. Duuehop (bantu), 

\\ 'I'ovpodo Depot (Mortal, Flint < It ado (nr/.). 

:i 'lV)ri>nj» Depot (JlorKu, Heeond Omdo (ait.). 
t\ Totiuido Depot ( licet a, MMilril (lendo («pM. 

CC MYmnoinry Hired Kvfru (Mortal. 
l(V MYmiwtrnry Women ( Merle*. 

1 I'Midd i'll n*d Woman Clerk [on loan from Jf.ftf.O. IT.). 

7 Boy Olerkfi tuvl Boy Wrlloro. 

OOleu i of |hn Paravane Drtinrtinonl nccmiHiiodafcod In lUn War Col I ego >vore njmwu under 

1I.M.H. Vinton. 


DNSPAimtENT OP 'PIT PI DTEEOTOK OP navat, equipment, 


7 >hw?or of Naval IC’iuipmrnf lie nr* Admiral JCilwnrd M. PhUlitnlta, o.n. 

A is hd a nl Director of Niti'ol IBqtit film at... Captain Percy WHliein. 


AIpmiimHv Barrlnctpii. 

fViMWifmhr fiixinto II. ir. Hoiuoii (re/.), 

A licit HtttllW. 

Henry R II, WalccllHil (fainvit.). 

Joint V, Champion, 

[ton fill,). 

Liu'tilan l». I. Miiel.tnnon 
(/e»/j»|/.). 

PMmimH l,. II. fooUyer, o.n.o, 
(iW.) (art.). 


JAt nt.-fYw. ■» .Tolin W. WHHnw*. u.n.o. 
Jt.N.lt. / Arthur 1*. C'rovfoid (net.) 

U n!ir?rM. ) »»«*. 

Iiinuti Hiilii Allred ,T, Pin Urn, 

} wu w - l*»tonoit. 

Hull. (Vm Prnnlc N. Mobs. 

(Iiarlcfl •>. At. Wnllftcr. 
Hhtvmitiht TJ. Vhonuui L. Born. 


to UtWiuwiH It.N.V.U. for wnrlc tit OuLpnrt'i. 

i Doolminl t'lorlt (fliiixnnl <|nuli>). 1 lllttUor (inwli* Wonmn merle. in Ti'mpnniry Women ( Juried, 
a ATndolIrm. j Woman Modeller. 


f>At.VAGJ') PKCT'ON. 

irrmt or So’vair fteetlon...ttmi. Captain Fred W. Vomiff, o.n.M., M.r.Mreli.n., li.N.n, 


Tina. ('ant ] lorry V. Toed 

rutiiMBNrtrr rtviiK’u it. indium (rrl.t. 

Omnmihlrr \ ( liurlrt (I, Talljot. «.i> 
ll.N.ll. tJolMi VlltiW, tui. 

1'iivm. Unit). ...ATtliur tv. II. Mtwenwr. 


Naral Miff. 

Unit. iTTarry Salmon (urt.l. 

RJf.V.n. J Kdwitrd Mmlllv Gift.). 

3 "n!ff | SfoHJiow (Infill. 

Huti-titnU. lFivil Jlrrary. 

It.K.V.R. /William .r. firry. 


Civil fttaft. 

Nnlravr A'inanre OjHm...Vn'A. TT. Taiwo. Kim. 
flnlrafo Amiuntn Officer... fl. T. Joni’B. Ttmi. (art.). 

(I, Hinlbiiry. Kuo. (in'/.).. 

II Hi-coml (Irailo ( 'lorlcn, S 't’linporary Olorlrn, nnit tl 'IVniporary Wonun C1u)m. 


Halmaa Ww. 


(nylion <1. (1. Daitianl (or/.) («'/.). 
(Immnimli't t.lnmf"i W. (Ir.icoy (nr/.!. 
ff.JV.tf. (Ohmic i 1 C. Ttnrtouiy (art.). 

Ivo J. Kny (««/.!. 

(1(11(10' IHvl'i («c/.). 

(luoiKii J. Wlicrlrr («r/.). 


b. } irorll, >' 1 1,1 

) Clmrton F. KiulMi (art ). 

»■ Vl»« («-(•>• 
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hint Nitfpaw OOU'ns. 


TA *UWJ'J{. }* I,ury M. Tumor (act ). 
Lieut Ji.fif.lt . ... MraamlfV M. Till vit. 

pclci IfplT. (’unnlnclmm. 
IfiirnlU II. I Tamili on. 
William Pure Uu't.). 

Lltui. If.ff.F.R.Oml Tl. 1« *lun*i». 

fitlhcrt fi]. < Journo. 

John JO. McQueen. 


Lieni. It.N.VJl John 1'!. l'\ ilUmtv. 

Jh H mllh. 

Loominl NMor. 
llnhi'tlj llmohM. 

Hlclmnl U. WlilWoifl. 
llolMTt Ktimoml. 

Miilthow (1. cllhlw, 

.liuiv’i <hvriU*U.. 

) wniift, “ u - HuwHV (««*.)• 


Anpiihilcmlcntt of (lonlract-balll Sleipn— 

i For (Jontrunt lVoil. (not lurludhiK Ihwlimoofl oil Uni 
Olvile- - 

AiMwm— IHaamlMll lUoomlilll Drive, I'lwUek, (IKiwhiw 

( for dnnlnirt Work (not Indiulbn: neilmyim) on the 
Tyne, Tluinira. Sidney. lit Uniow-lii-jfuninm, mill 
at Hiinderlmd. 

AdllrriN — 4, Onhnrnn Vlllan, Gal mi no Avenue, 
Nin\Tiwtlt’-on-Tj'iio. 

Captain Superintend, ret of Torpedo float Jtcalroyetee builetlny bv Co’nluui — 
tiuphein Frank II, Huge, i>.n.o. Addror# — 17, Victoria Htreot, B.W.l. 


imi’MVTMKNT OF TUB IHWOTSt OON'ntOS.T.BIt FUtt TKXJKYABUH and HUlDUdUllVU, 

/hunt it Cmlrollcr...Sir TUoiium Tlell. n.ii.u, 

Director of ltochmrd. and fit itetiet... Dear Admiral liiurcnce a Power, on,, o,v.o. 

Deputy Ulterior of Dockyard* (tad Itcptura-. 3>1. U. llnte, Kurt,, o.n. 
the per Intend! 111 of Dockyard 1 branch — I Awelednnt Director of Doclyeods and Ihfioitu •- 

II. J. WObl). Hail.. cum. I AVI/. Captain Hubert U. 1/koi), o.n.. «.N, 

Electrical Dnylncerinp Assistant.. .W. SlrOlcllniid, l(‘wj,, 0.1I.U , M.i.iui. 

Secretary to ll.O.D.S. V, (I. Itoullr. Kut|. 


Matmarr, Conrlrmlloo Department— 

If, H. 0111 #, ltoi. (fnniiv.). ( Cor n pet id! utmlcfl 
Chief Constructors — 

0. M. Annoy, Km, Itemvvd- 

(I. If. (Jrwtfncd, INn. (net,) Uentfio.) 
Commander \V. 'C. Drivl#. n.H.v.n. tael.) Hemp.). 
0. II. Hull, J'Vq. (art.) (tempt.). 

Constructors — 

0. .1. 1). Hell, "Khij., it.n.n. (net.). 

0. (>’- Inniroril, Bail. (art,). 

.). MrQnvm, H#n. did.). 

If. 11. Wood, Jlaii. did.). 


for Glacial Service — 

Him. Ilmr-Ailmlreil ('linden Uutld. 

Dm), ('apt. Albi'it H. Timiliklni It it,), iin. 
Jinn, Copt. O. W. Murray (ret,), ii.n. 

Jim. t (apt . Arthur B. Cilop, n N. 

Knontrtr Assistants — 

Bill/. Commander Kitnmol l 1 . Ferminnn. 
liny. Commander JuiiKD f). Undue. 

T, JO. Mlvy, TCwi., inn, u. (lent fitipi Ifeeieltmev- 
line Doetkyentl.) 

111. It. liiinirmiild, M#ii. 


Kttumlncrs of Vorkmmt Cork — 

W. If. O. (iaomlio (net.), T. If, llnrrleu, 30. A. Jjiliov, ,1. 3). (llliliy (eect.), J. 1011 In. W. ■>. t’olm, 
If. Hum lew. 0. Kenwood (net.). J'. .1. Fletelier (nil,), J. A. Flute, tt.H r. (ml.), W ,1. Juwlii (eiet ), 
<7. U. Martin (ui-l.l, uiul (I. Moody did,), Kwuh. 


For Hurried Service. 

Cletef AelminMrutlso OMecr... Major A. I). WllHOn, u.u.r.r. 


Hied , leal Kntilnmte THalerr (lraelc...T. WUm (tniwv,), uml ,r. H. llpildoo, ir. 1 i.ti., A.W.MWI (act.). Emu 1 ', 
filed: toed limlneere... 10. Ji. Ilndn, M.ii.n. (ail.), tunl A. R l''miiMln did.). lOmim. 

Ylrttl AlHeteent lllesctrlcal Dnolnct rs... it. V. Illftliolod.), <1. II. l/nvln teed,), (J, II. Irrlmi (ai I.), .1. Alm’oy (ad.), 
and A. il. M'lUlnniH tied,), IOhiiiu. 

ClMceel Atahlanl...n. II. Hlunlllirv, Kw). (ini). 

Senior Vhltlnt Immtieir of Timber., .Vf. if. Homier, Kwi, 

Yieellma Inufleetor of 3 l iniliiT...AIfri‘il •l.uui’ii, Jfiiq, 

1 ITtiohyanl Olerltu (Flint (Jrude), 0 Umjkynrd OlerkH (Heeond < Irude), 1 Huilor Dianrlltwiuiii, II Flint 
tillin'! DciuudiMnien* Id Heeoilil lllu ! M Jlmmddmiii'ii, 17 Hocliiiird CleiliH (Third dilute), 11 IJIud 
WrIUrn, ll HYiuimnur Cliaku, HI Frnmlu dluikH, II Finiulo 'I’meeui, mid JO Itnyii. 


WAHHJliy t'UOmKfl’ION HHdTlON. 

1A3NOON STAFF. 

Director of IVarddp I'roiluellm—W. J. Heir y, H«|.. o.n, 

Deputy Dir, -dor of Warship DrotlViHem. ..Knolni er J freer- Admit al J, (I. l.lveiPMue. n.H. Del ). 
AnMaid Dlreelot of Worship l’raduetUm...l{u<>. VeuMnV. l>. Murlelt, !tn„ K. A.J. I’euvee, Ffti., o.n in 
Setprr heft tlilt a f e.J Warship J‘raheetlem„,\V. It, Outer, Hun. 

Senior Unolneer Aemiatmet—Entrleerer Captain Irel 1 .Tnrn'er W. A. Ihirrutt. 

Suvaintende.nl of Warship Electrical H'urft.,.,1. Afedurtery, 3CoU,, o.n.u, 
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Chief Wveuninor ami S fan Wary fn liltederr of lj w a rshifl Proihirthm.. 77. ,T. Willilit. F«q. 
Ovis(fH(fo>R... A. Adams (art.), (1. Ridlcclcy .T. W. Pipin' (act ), J. U .fmisWn, m.d.k., 

7L T /. Muter (irrf.), and T*I. J«\ Spanner (act.), Jtoqrs. 

Ewfin^r (jfip/uin W. A. Wilhon c.M.n. (oi'i.), n* . Mvuhutr Cnmmiuhr William 

IJ. (Jltulto, d.a.o., n.v„ JSnglwer Oommandu F. A. (Jordon, n.N., E. A. Anthony, JJsq., \V« <4. 
Mathew fi (tontpiM, Ksq, 

Electrical Enuvncm . A. .T. Foord (art.). \. J. Moore, u r e.ti. [act.), Tfriqrn. 

A* Aslant Constntrlots.. 7). 7£. ,1. 0 fiord (2nd class). 71. S. rtngollv (2nd eta* rf.), V. U. SJiep heard (2nd olat*), 
J. W. Westlake (Uuhpu. ado.), W. F. Snundei * (lonipy. urtti.), IV, J. Craig, ii.ro. (temw ), 0. I, 
JIftrvev (Uuam}.), W. .1. Manx (tmpy.). H. M.wmillnn (invny.), and 17. Whiting (tempy.). I'lsum 
financial iMpeclnrs. . It. C. Knight (UniVV-). W. «r. SI nil ion (act.), Itaqra. 

Tin'll tmr Insporltrs (tnnpo N. Hi own, (7. llurfim, F. Fen I on, T/. 7T. \V. Clnlhile, 7Cnqi -i. 

7>i<ut. 77. "VV. Gill, 71. Tlnort, U r nil<iLf.nn, D. Uutrheon. 1,. J. l\’uhb*», Ksqrs. 

Triwdinn OjOicor,..\V- 0. Thomas (ret.). J3sq, 

First Assistant Eh'etrical iinoi »« >■<?... 0. R. .lov^ett C. 17. Klync (acf.), 13. F, Kill On/.), 

77. P, Thompson, Iraqis. 

Jftraminfls o/.tccouttttt...J. T. Hartnell. Fun. («<M, E. 7*1. TIoeois (Mujw.), Cl. Taylor (Ainnu.i. and 
IV. JO. V an h L one (act), Jfaqra. 

Ascitfanf Exuvmmrrs of Account*.. T. Hatt (art.), J Jloulden (act J, W. Biny fr/t /.), IV. ,T. fare (art. 1, 
jr. H. Gay (art.). A. 11. Uollla (net.). S, W. 17. Pipped (m*/.). C, JO. Wilson (art). Funis. 

R DooJaard Clerks (art.) (First Omrlo). G Dockyard deili*} (art.) (Sir-uml Grade). « DrAuplitemu), G Doric* 
yard Glcrlto (act.) (Third (trade). 50 Temporal y Oleiks (female), and 28 Tcmporaiy clerks (mule). 


OUTDOOR STAFF. 

(jLVDTJ. 

IVainJiii) Troihiotton fluptrtnkndenl.. .8. E. Boyland, Ean. Addroeq— 705, Wont Cleorge Street, Ulnacow. 

Deputy 7 FarsJUp Production Suvaiufnulcnt...V, \y, flearle, Man. 

7P7/MW/J Pro(l\k)tion Inspectors.., A. O. Beard, F. J. llerry, J. Bryant, \Y. E. Jlead, TV. T. IToakln, 

W. B. Jlngnmn, F. G. MeOulloch. Ffinra. 

7 Varsbiv Prwluation T'n.rpedors (Jtno'mccr)... J. Appleby, W. Bpbk. D. McMillan, M. Munro, TiBrire. 
Warslwp Production Inspectors (Jilecliical)...V. W. Robson and II. J. Stephens, EaqrA. 

Tnnc. 

W mil dp rrodurtion Enverininulrrd... Addi-caa — “ Mlllmrn llonac,** Newcnstlc-on-Tjme. 

Deputy Warehlp Production Siiflci-i7ituidint...J. Iiinuii, J£uq. 

Warship ProdtiGtlon lmpcctora...T&. ,7. V. l.cnlhorliy, J. J. N. Ratcy, A. S. Blatohlord, A. E, Moore. 
J. 77. Tnrm»r, ,J. Hainpoon. Eaqia, 

TForafiip IVodneiioH rnspeefora (Envincfr)...V. Oowe. »r, Findlay, T, Mclliide, 0. Stuart, Efaqra. 
TKcrjftip Production Inspectors (Diced leal}.,.#. E. ALoarna and M. Smith, JShrua. 

Alnnany. 

Worship Production ft upon ntentUnl--.lt. D. Stnmhelil, M.rvn., Fmi. Addxcwi — 238, Royal liver BnlldinKi*, 

Uverpool. 

BcpuO; TTfli s7iit] Production ftuverlnlcmlcnl.. P. Wrlflht, Ewq. 

JVorahU> Production Ina'ii color s^AV. J. Thmdny, 70 , a. (Jawrtw), JT. 7V. ST. Harrison, T. M. Taylor, F.^riifl. 
Wiwhiv Production huim ioro (E Mincer)... ft . OonlU. J. JCowJla, U. Verily, 

TFar«7«p Production Inspectors (Electrical)...)?. IT. Au«er and A. M. Fenner. JAhiih. 

Wot strip X'roduction Inspector (Eliptn ecrs).,.F. MuFartane, E«u. 

London and SonninnN Dismiew. 

Warslrfp Production RupurinUnJnit. . J>. I£. Limniinff, 13 up 

MANtftffiRTKR, SmH'l'JKfD, AND LCUJDH DlRMaoi’, 

Engineer luspccfer.. S. Ii. Warren, Fsd. 

BmaoNairAu, Covewtoy, and T.moEfiTna District. 

Ewlneer Inspector... IT. XI. Pofcorfl, Eaa. 

8 Dockyard Clwkfl (Second Grade), 0 Dockyard Clerks (Third Grade), and 20 Temporary Clerk a. 


DIRECTORATE OF AUXILIARY VESSELS. 

Diiertar of Aimliary Vessels A. W. Rarapson, Esq. 

Assistant Directors of Auxiliary Vessels ....Commander J. Bloomfield, q.tml, n.N.v.n. 

n. m. cmiibfl, Fsq. 

Deputy Asshtanl Directors of Amiliary Vessels Major T. B. Ooull, n.E. 

C. BcoU, Esq. 

Cant. W. T. ’rnmer, n.u. 

,11. W. Butler, Esq. 


Administrative OJflcer 
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'l‘M It III CUl 

Lit at. JI. Ashiroilji, 

U. C. Alwaid. 
a n. A«ii. 

W ft. Ronoy. 

1). F, Hack. 

If. ft. Hone. 

\fajnr tl. 0. lltmil, it 11 . 

Captain 1!. A. Uiuillc, 11 n. 

II CUrr. 

It. (Jhnlmrre, 

2nd Lieut. J. F. Diomid, n. 11 . 

Malor B. Dawson, 11 . u, 

J. Dun'ti mill 1 . 

.1. V. Fuller. 

W. f1.llliva.lfll. 

Lieut. VV. (kimmoll. 

Captain ,T. O. Harrison, n.n. 

.1. <}. Hurt, 
a E. llodgo. 

Lieut. It. Q. il' 'line!, n.n. 


Aisnhtiih. 

A. ICylun. 

AT It. Mclvvftu. 

An lit. J. M. Mnetlllclntat, 

.1. Miller. 

T. It. Moirfcou. 

J. Milan. 

Luut. St. J. S. Atm 1 , iv. 11 . 11 . 

Una. Lient.-Cam. F. Fane, H.N. 

Lind. 13. I’mdy, 11 . 11 . 

JSivj.-Licut. J. Sampson, b.n. 

It. Hhoiipard. 

Luut. It. A Bhott, it.r.. 

ting. Sub- 1 Acid. O. W. L. Sinter, it.N.It. 

Lieut. J. AV. Smith, 1 t. 11 . 

Captain JD. Strain!. n.n. 

Lind. Ji. A. Stow, it to. 

Ait’ll!. 8. TownshouU, B.F. 

<). Watson. 

8. B. Wcllt 


department of this BKFunr controller for armament production. 

DrpuUl Controller.. .Sir, Vincent JL. Baven.Sn.E.u. 

Sreietara—W. 11. FetMfor, Estj„ o.n.n. 

Naval Assistant. ..Una. Com, Arthur E. Lister, n.s.o., U.N. 

Civil Assistant to D.C.A.V.... EvelcUrh Noah, E‘.t|. 

. Technical A 11 istant... I >. T. tlenp. Em. Adminishatiei^stajf Officer. ..Maim S. Robinson. 

Chief Dramhtsman...O. Wale. Tim. 

Director of rrndnotion. Guns. ffountviwn and Status. . I.. I. 0. Lnvonon. 3 !sr. 

Deputy Director of Production. Guns, Mountings and MoMs.-ll. 8. Rmvull. Eta. 

Assistant Directors of Production, Guns, Mountmos and Sights.. .It. I. Clluscortlnc. Ecr., and 
Major D, Klrko Smith, o.h.o. 

Depot 11 Assistant Director of Production, Guns, Atountivos and Stahls... (J. J. 8. Orton, Ear. 
Technical Assistants — (funs, Ac., Divisum...J. (Joultun. II. T. UolilH. AV. Metliven (tie!,). 

F. It. Roberts, Esnrs., anti Lieut. R. U. E. At. F. On JjiBleitt.N. 

Director of Production — Torpedoes and Minis... A. II. Hall. Hsu., o.B.ll. 

Depula Director of Production— Torpedoes and Alines.. .Commr. Carlton 0. Slicnuan, o.n.n., n.n. (act.) (let.). 
Assistant Director of Production — Torpedoes and Mines. ..H. A. 1). Aoltuul, Esr. 

Technical Assistants — Mine Division. ..W. A. Harrie, A. I. Jack, L. Kina, C, 8. Lontluvrd. N. E. Noble, 

and J. 8. McLaren, JSsqra. 

Assistant Diiector of Production — Mine.’ — Gump Section.. .Dieut. }t,N. V.U, Leslie O Blmdbolt. 
Technical Assistants— Miuos— Group KeeUons,..\V. 13. 0. Evans, O. V. Fouler, T. V, Oi Kidman. 

E. V. Ucmslcy, JI. II. Ilofct, O. W. Kcttlewell, AV. J. Scott, A V. U. Smith, and ,T, Tonic, Rhris, 
Paravane Section. ..Lieut. -Commr. W. 11. McConnell, o.n. 11 ., II.N.V.H. 

Mtneswerpino Section.. .A. Tl. Noitulk, Ear. 

Director of Production — ■Ammunition.. .Q. E. Woodward, Esr , 001 .H. 

Depnia Director of Production —Ammunition. , .IAntl.-Cmii. II. S. H. J’illlB, n.N. Let.). 

Assistant Directors of Diodnc/ion— Ammunition. ..P. 8, MacNnlty arid A. II. Unmans. Ehrib. 
Deputy Assistant Directors of Production— Ammunition.. AN. V, Jcftnon and AV. A, Jtccvo, JStRis. 
Technical Assistants — Ammunition Division.. Meat. 0. J. Barton, n.y.A., E. 11. Denlielch. 14, Knight, 
It. Matldock, and II. At. itao, Iiistirs, ami Mrs. Wyat llaywatd. 

AinBini> PitODuanoN. 

Director of Production . , 13. C. (liven, Esr. 

Deputy Director.. .Cuplnin ,1. Malcolm Eraser (ari.1, B.H.V.a. 

Head of Hupplu Section... It. 0. BoRgan, Ena. 
ddminlstratlve Staff OJfke.r..Mcut. i'Pempv. Capt.) Frank Edwards, n,A.if. 

Airship Dngine Design. ..Eno. Commr, Leslie Itohlim, H.N. 

.£»</. Lieid.-Oom. Frederick It. u. 1’imier, ii.n. 

Captain llt-y 0, Parry, u.u.o,, b.a.p. 

Captain Alciaudor Mol), Steele, n.A.P. 

Technical Assistant.. .V. AVanon, Ebr. 

Armament,.. LUut, ( Tempi/. Capt.) 14, S. Fearce. it.A.if. 

Electric and W/T Section. ..Capt. ITemvv- Major) Arthur Prlce-Kccil, it.A.y, 

Captain Arthur J. Oshomo, h,a,it. 

Captain E. U. Batt, n.A.F, 

Lieut. (Tempi/. Capt.) William IS. (larrett, rap. 
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Central Hydrogen Section.. .Maior (Tempi/. Lt.'Col) Sidney B. I,mvcoek, u.a.t?. 

Major fleorRO M. T. TIpm, it. i r. 

Captain Uhnrlos A. Sluter. it. \.r. 

Captain Alfioil II. \MUte, jm.f. 

( a pin in Cecil Llplilfool, n.A.r. 

Captal a Iiii7i\rit8 H. M. Pyke, k l.r. 

Captain Arthur F. n Sinai lplece, h v.r. 

Captain John B. Iluticr. itA.r. 

Captain Jlcgin.ihl E. OUei itA.r. 

Lieut. (Jhatleu O. A. P. Spry, it.A.r. 

Lieut. Stanley P. Elliott, it v.r. 

Lieut. Alfred 0. Tapster, it a r. 

Lieut. Bernard E. C. Daila, tur 
Lieut, Harold Slimay, it.A.r. 

2 nil Unit. Andrew G. Allan, u a r. 

Technical Aft'irittnt (Labantory)... A. E, Origin, 3 Sbq. 

Ausiiip J/twm Uomti \uior.. 0. I. U. Campbell. Esq. 

.1 S3 1 slant Constnuims... A. J\ Golu, Esq. 

Tr. Way, Esq. 
fe\ Sntcllttc, Khq, 

Vrooms and Ins pat ion... T. 'L'urton Jancfl, Esq. 

Technical Assistants... Major Albert V. TlioitipRon, n,A.r. 

Captain (Tmw. Majoi) llnny Welch, r.a.f. 

Captain Edwin U. ICawoitli, U.A.F. 

Captain John D. Greenwood, r,a.p. 

Lieut, David Greenwood. it.A.r. 

2nd Limt. Donald y. Matttiraoii, n.A.v. 

H. Adamson and 0. F. Smith. Esins. 

Works... Lieut. { Tempv . Capt.) John TV. V. raid, n.A.r. 

Captain Pcrclval M. Davsau, iua.p. 

Walter Sard, Esq. 

Costs... A. li). Wingfield and S. F. Higgins, Esqra. 

Overseers... ling. Commr. Bertram Harvey, «.n. 

Aatlsfanl Constructors... LI. B. \V. Evans, Esq. 

J. L. Bartlett, Esq. 

8. Payne, ifieq. 

jilntrlrt ?r Off)' ess Engineers D.C.A.V. Lent. ...Eng. Crept. W. II. Adams, it,*., London : Eng. Capt, TV. 
J. Block, tt.tr., Barroie-Mi- Furness ; Eng. Capt. B. Colllnuwood. it.N., Ncwcustte-onrl'ync ; 
W. ClemoQce, Esq., Nottingham ; N. Clongb, Eeq., Manchester ; TV. S. Edwards. Esq., Ifr> 
ntinaham ; and J. IT. Eollls, Esq., Glasgow, 


FINANCE DIVISION. 

Assistant Accountant General... A. Ounnlflon, Esq. (act,). 

Superintending Clak-.-A, II. M. Fov, Ifcq. [act.), 

Deputy Afcoanfa OJJlwi* in f/iarpe of Brunches... IT. B. Bain, Esq. (<ni.) t G. 1L Court, Esq. {act.), TV. 3. 

llcan. Enq. (act.), II. G. Peirce, Esq., m.d.e. tact.). 

Deputy Acrmmta Officers... A. J. Carom, Esq. (act.) (lent from National Insurance Audit Depaihnrnt). 
IS. E. Denny, lisa, (act.) Clmt from Inltrod J?n>e»tte), D. II. Ollwon, T&q., a.n.a.a. (act,) ( hnl 
from Notional Insurance Audit Department), W. J. S* Greculaud. Eeq. (act.), V. E. Johnson, 
Ecq. (act.) (frwf from Inland Revenue), 

Assistant Accounts Officer*.,. C\, ft. Dear, Ifisq., B* T. Pettier* Esq. (act.), H. F. Skinner, Esq. (art.), 
K. Underwood, Esq. (act.). R. n. Westlake, Esq. 

Assistant Expense Accounts Officer.. .F. Hall, Esq. (lent by Inspector of Dockyard JUpcme Aeionvh). 
Assistant Auditors (lent from National Insurance Audit Department). ..A. E. Oodd, Esq.. H. Foulds. Emi., 
E. G. ICcmoh, Esq. 

1 Supervising Assistant Clerk. I Assistant Clerk. 1 Hired Accountant Gloik, 14 Temporal y Clerical 
Assistants, & Temporary Aeslstanfc Accountants, 00 Temporary Men aeries, 2 Higher Guide 
Women Gierke, 80 Temporary Women Clerks and Typists, and 18 Improvers and Boy Ok rim. 

jPuimuwter, ConfroZlcr'a Department... Pavm. Commr. Honry Hornlnmn, k.n. 


COSTINGS INVESTIGATION DIVISION. 

»• dinner. Era.. r.e.A. 

Deputy...]?. W. Paiiwoith, Kia.. A.S.A.A. (Acting Suter'mkwUna Clirk). 

Assistant. ..U. V. Palmer. Esq.. u.n.D., a.u.a. 

Scads of 3ranchct...G. E. Britten. Era.. a.<?.a. 

W. Elies HU1, Esq., l.c.A. 

W. ft. Karamelli, Esq., a.s.a.a. (Acting Deputy Accounts Officer, lent frt,m Nalimat 
Insurance Audit De ft.). 

E. N. Kiason, Esq., r.a.A. 

U E. OMfleUl. Esq.. a.o.a. 

Martin Price, Esq., r.o.A. 
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Assistant Auditors (lent from National Insurance Audit Dept.). ..3. A. Clarkson, A.RA.A., S. Whlnenp. 

A.B. A.A., E'.iirs. 

Super intending Accountants.. N. Bell, r.A„ li. D. BIitpp, \ c \., 11 A. Dliukfoid, Act, D. M. Butcher, 
A.S.A.A.. W. It. Onnpcr, a.h.a.l . II. V. Edumdn. A.c.v., ,1 A. T.ewcotk, ASA. A. : 1C. II. Nick- 
eon, a.o.a., 0. V. Oldfield, AM A., W. .1. Phillips, a.h a.a., 1’. W. Rumble, A.R A.A., 11. 8. Tevson, 
Af.A., W. I,. Threirnrrl, rr \., J. 1,1. W.urcn, a.r.a A, C. IV. Wction. a.< a.. O. 0. Billion, 
l’S.A.A.. It. (1. Wilson, iru, F.P.A., Esais. 

Accountants... ft. Allen, a.o.a., P. W. Aidrnn, A .c A., <1. Ashley, a.b a.a., IT. 0. Burliour. o.A., A. B. Bayley, 

A. O.A., W. lloneon, A. Birch, a.o.a., II. M. Jtiitlaln, a.o.a.. If. Brucknlinw, W. E. Coy, a.o.a., 
J. DIoLson, O.A., P. I’M son. 1C. K. Dodd, ,1, B. Dunlop, O.A., F. Ekllngton, a.o.a., II. Elicit, 
a.o.a., A. Molding, A.oA,, TT. Harmon, a.o.a., (I, fUlitnn, a.o.a., B. U. OrcomdUolds, O.A., J. P. 
Griffiths, a.o.a a„ 0, T. Grimes, A.O.A., P. T. Haslam, A.S.A.A., A. Rocking, A.S.A.A., B. 0. 
Howard. A.S.A.A., T. A. Kllson, a.o,a., n. Lees, a.o.a.. II. Lukcr, a.s.a.a., W, E. Mansell, a.h.a.a., 

B. II. Hearns, a.o.a., W. J. Morton, a.h. A, A., 11. Murray, o.a.. 0. Myers, a s. a.a., (1. T. Needham, 
a.o.a., U. IC. Norton, a.o.a., H. Oslo, a.o.a., 0. A. Porter, a.o.a., G, W. Unbelts. A.C.A., A. Boylo. 
a.o.a.. 8. Smith, A.o a.. J. S. Stuart, A.S.A.A.. 1C. M. Taylor, A.O.A., A. E. Thomas. A.O.A. : n. 
Trench'ird, r.A., If. Tweedale, a.o.a., 11. L, Tweedie, A.O.A., P. II, Walker, A.B. A. A., Cl Water- 
worth, oiA., V. Watts, A.S.A.A., T. 0. Whittaker, A.S.A.A., J. S. Wilson, a.o.a.. E. 0. Wolfe, a.o.a., 
Esixiv. 

Pam- llent.~Oom.mi. Ii,N.D....John P. Griffiths. 

Patim. Sub-Lieut. R.AMt.... Robert Ashworth. Charles Collins, Artlnrr pit ton. John T,. Goodwin. 
Bobert W. Hunton, Reginald P. Wockes. 

00 Temporary Assistant Accountants, 2 Temporary Man Clerks, 84 Temporary Women Clerks, 

1 Assistant Clerk, 2 Buy Clerks, 107 Third Grade Clerks and Becordcrs. 


DOCfK YARD EXPENSE ACCOUNTS DEPARTMENT. 

(00. Victoria Street. S.W.t.) 

Inspector of Dockyard Expense Accounts... J. Byan, Eoa., o.n.n. 

. ( ssistant Inspector of Dockyard Expense Accounts.. .V. w. W. Burrell. Esa- 
Expense Accounts Ofneer...3. II. Joilioy, ISrij. (oct.1. 

Deputy Expense, Accounts ameer... F. H. Hall. Esa. (art.). 

Assistant Expense Accounts Officer . . . W. A. Stoyons, Esa. (arid (for Stocktaking Duties), and 
11. IlagKis, Esa. (act.). 

Examiner of Accounts— 3. E. ItorswcH, E.«i, (act.). 

Assistant Examiner of Accounts... 0. Band, Esa. (act.). 

3 Dockyard Clerks Bcoond Grade, 12 Doakyard Clerks Third Grade (0 acting), 2 Temporary Clerks. 
12 Women Clerks, and 1 Boy Writer. 


DEPARTMENT OF THE CONTBOIdjP.R-GENER.VTi OP MERCHANT 8HIP- 
BDILDINQ. 

Oontrotter-Qensral...TUc. Eight Hon. Lout Plrrlo, it.r. 

Private Secretar V...W. II. RyUw, Esa. 

Personal Secretary.. .Miss Edmleton. 


Director-General of Administration... Major-Gent rat At S. Oullord, c.n., oy.o.. n.n. 
Pirsmal Assistant. ..Cant. A. T. Marshal). 


Secretary.. -W. A. T. Shorto, Esa., o.n n. 
Personal Assistant.. .Caul. A. Bilges, 


Naval Asst, dent. ..Commr. P. S. Rising, n.s. (act.) ( niurgy .). 

Administrative Officers.. .Major H. 8. Weseott (ail.). Unit. W. J. Collins, V. P. Hopldns, and 
E. Wotton, Bears. 

Head of SlUistleal Peel ion.., Captain W. Gotl. 

Head of Personnel Section.. .IS. P. Evans, Esa. 

Assistant to D.G.A....C. Sponcer Jlawefl, Esa. 


Directorate of Medical and Sanitary Services. 

Deputy Director.. .Drevet Unit. -Cal, li. M. Carter, c.n„ I.M.S. 
Deputy Assistant Director. . .Dr. F. 0. BlaldBton. 


Assistant to Controller General of Mtrahmi Shiphuilding.-.O. 3. 0. Banders, Esa„ r.n.n. (It til). 
Assls/anta-T. G. Austin, Q. Montnomery, I,. Parker, W. n. Thomas. Esars. 
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Directorate of Merchant Shipbuilding. 

Director- Llrul.-Cal. J. l.lthgow, jr.o.. n.o.A. 

Personal Assistants.. 1*. Jt. Smith and A. Stmemnn. Esqis. 

Assistant Dirtetois... Mnlor P. (}. i ion ton, b.t.a., Major F, h. Pirkcisgtll, n.r.A.. T. TV. Davis, J. Fulton, 
A. Hamilton, unit P, Stolrfe. Esqrs, 

Technical Assistants. ..Lieut. T. TV. Cunningham, li. It. Ill'll XT. P. OlnrlilKC’, J, Colo. 

IV. MoA. Mon I uni, Esqis., anil Licit. N. J. Milloi, li.n.o. 

Ohief Inspectors e.f Amihai y Shiilbuihhuo.- Major ,1. K. Mull. u.n.n . iu'„ mill J >. TVaiin, Esq. 
ImiHih •> — Captain J). it. Young, ini. 


Directorate of Designs. 

Deputy Director. ■ . 1 ’. Wilding, Esq. 

Assistant Director... PmSehe.tr X. 11. Abell. 
ttepnly . Is'ilstant Director. ..Llevt. A, M. Bold). 

Technical Assistants. ..Lieut. U. Knowles, n.n„ anil /Amt. ft. O. Went, u it. 


Directorate of JSxtr netone. 

Director. ..Major O, W. Brims, > 1 . 0 ., Tl.P, \. 

Vepulv Assistant Diteelors... Captain it. II. Rmn> and Lieut. C. TV. Tmi'iiii. 

Technical Assistants . .Major Jo IT. lioirotor, n.r.A.. P. Karnshaw. Esq,, A. Freeh. Eaa., 
Lieut. TV. 11. Hull, hunt. 15. II. R. Vaughan. 

Ailmim'ifmllve Oftleer... N. Moure, Esq. 

ftce'ulent Jiutimccrs ..Alaior V. H. perry. Captain J. W. Ooldson, 'J 1 . 0. Orinlnton Clmnt, mid 
0. M. Skinner, Esars. 


Directorate of Engineering. 

Assistant Director... Major Q. E. OOCkbum, o.n.n„ r.b. 

Technical Assistants. . .Haiti, tj. .tl. Street. J. III. Andrews, ,T. OumiuinK-3mltb, it. E. Farmer, 0. A. Ourrctt. 
U. E. IawIs, A. 1». Oubrldga. A. Fendlobury, TV. E. Stuait, 0. T. T\ llklnsnn, J. F, N. Young, Knurs. 


I) hector ate of Ship Hapairs (Home). 

Director. -0. 8. F. Edwards, Enq. 

Deputy Director. ..Ctapl. II. W. Edwards. 

Assistant Directors.. .A. TV. PavldBon and IT. Jt. Pallet, t, o.n.Tl., Esars. 
Techniecland AtlmiabifiaKec Assistants. . . J. W. Jack and.T. T. Shinies, Koarii. 
Administrative Officer... Captain J. Jtoblnnon. 


Directorate of Ship Itepuln (Fortum). 

Jfotuitliiarfers. 

Director... it. -Ceil. IT. M. Grayson, b.m. 

Assistant Director.. -T. A. l-awienson. Esq. 

Technical Assistants... T. Drcwry, Esu.. Cant. T. 0. Holland, Rat., and fl. 3. Bmarldge, Esa. 
Admtnistiattve ojjlcer — /Aeut. TV. H. Woods, r.n.r. 

Overseas. 

Paris— Assistant Director.. .Major TV. J. Douglas, n.ir. 

Technical Assistants — Qapi. F. TV. D. Hamilton, TV- Graham. J. Maol.cod and F. E. Stewart, Esaw, 
Itaj.y — A ssistant Director. ..W. Murray Isdale, Esa. 

Ohief Inspector [North Italy). ..0. Stewart, Esq. 

Ohief Inspector (South Italy).... T. I* Manson, Ena. 

Technical Arslstante—A. Cousins, E. J. Hobson, A. Kolbmd, and 3. V. It. WntBon. Esqis. 
Malta — Chief Surveyor... J. H. Harbour, Esa. 

Buhnos Ayres — Assistant Director.. ./Aeut. Bryan Leing. 

Sooth Asruia — Deputy Director... V. TV. CHrdlor Brown, Esa. 


Directorate of Deinforccd Concrete Construction. 

Director.. .8. If. Staples, Esq. 

Depute Director., .h. E. Clark, Esa. 

Technical Assistants.. .Tt. A. Fllnn, II. Gibbon, Esars., Dr. G. ft. Ralmou, Cap/. .1, do TV. Waller, r.b., 
Lieut. A, E. Palmer, rji.v.r., and 2nd Lieut. J. X. Morris. 


Directorate of Supplies. 

Director-Major J. W. Hamilton, n.r.A, 

Assistant Directors,. .Major J. L. Marr, o.b.e., n.o.A.. II. cocks, W. 0. ltiddel), o.u.e., and 3. C. Telford, 

Esars. 

Depute Assistant Directors... J. Denny, G. F. Dowdlng, J. A, Mulrliead, Esars., and Lieut. A. Milner. 
Xeehniral Assistants. ..Copt. «. B, Cross, r.b.. Capl. E. H. 8. White, F. A. Field, E. B. Irwin. TV. 0. Jones, 

and 0. L. Precious, Esars. 

Administrative OMcors—Oapt. E. A. Blanch, n.r.A,, Lieut. H. S. Short, n.o.A., and N. 0. Blanch, Esa. 
Inspectors ...Lieut, J, G. Mortimer, Lieut. 3. Bussell, 2ml Lieut. P. V, Brownhill, R.B., Suit Lieut. F. G. 
Clooney, it.n , 2nd Dicut. W. Coiieland, n.is., TV. Arnut, H. It. Chelderott, ci.nj#.,TV. E. Dutton, 
J. Dunlop, If, H. Earle, 0. Fox-Dlxou, auil J, 1. Eaton, ®r 
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Oiler Section. 

Ojihrr in . Chat ge... Commander Ed ward A. Dicin', n.w. 

Jselelant a .Lieut. T>. J. Hearfl, H.N.U., Liaut. John MiirPUeu, it.ir.lt., Lieut. J. Pluniptoii, o.ii.. Lieut. 
H. A. Mmllli, u. tr.it., Lieut. Y. FI. !■'. Wolln, n,N„ A.iJ. I'uuuli-tr. A. II. 'lurplii, R.N.It., It. A. 
Briullov, (J, (Jockhimi, ntitl JS. P. Butko, IjImjiu, 


Harris Sot ion. 

Stinbi Haute Officer. ..Ll.-Comdr. Norman Wilkinson, o.u.n., RN.v.n. 

Assistants. ..Limit. U. 0. G. King, H.N.V.U.. XAcut. J. Julllroe, n.N.v.n., Lieut. U. Clark, H.K.v.n., Lit 111. 
8, Spuirior, H.N.V.R., jAeut. P. Mason, li.x.v.rt,, Litut. B. Wodnwoitli, n N.v.lt,, Lieut. it. Korl- 
rlgUl, n.N.v.n., Lieut. 0. Taylor, n.N.v.n.. Lieut. 1). Jackson, iijr.v.u.. Lit ut. U. A. Yoeltricy. 
lt.N.v.n., Lieut. It. M. Waylolt, u.N.v.it., Lieut. 0. W. W/UIo, n.N.v.n,, Lieut. Jl. Iloult, n.N.v.n. 
Lieut. C. Townsend, u.N.v.it., Lieut. (J. Thomas, li-N.v.H., Limit. M. Sniythe, n.N.v.n., Lieut. 
0. Payne. lUf.T.u., Lieut. M. Dawson, u.N.v.it., Lieut. It. (leaver. R.N.V.B., Lieut. F. Btone- 
laltc. K.H.V.R.. iiouft 0. It. Moeer, lt.N.v.n., anti A. Parkinson, Esn. 


Information Section. 

Director... X. Warrtiam Hinltli, Km. 

Metre Jlditor...V. Onintly, Kin. 
Assiskmt.. ,'tnd Lieut. A. 1*. Itohlnnu. 


Temporary Assistants. Clerks ami Dt'attiditsnien — 328. 
Toimiorary YVomou Clerks and Typists-- 28. 


ADM1UALTY DABOUK 1 IKI’AHTMISST. 
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